APPENDIX 1. COST ESTIMATE DETAILS

CHATFIELD RESERVOIR RECREATION MODIFICATIONPLAN

CONCEPT PLAN COST ESTIMATE

EDAW, Inc.
November 10, 2009

PLAN AREA TOTAL COST

North Ramp $636,228
Massey Draw $357,851
Eagle Cove $222,432
Deer Creek Day Use & Balloon Launch Area $779,343
Swim Beach $5,109,500
Jamison $999,890
Catfish Flats $902,609
Fox Run $160,574
Kingfisher Area $154,280
Gravel Ponds Area $113,640
Platte River $58,575
Marina Point $1,292,796
South Ramp Including Marina $4,730,557
Roxborough Cove $213,949
Plum Creek $249,943
Roads and Bridges $6,570,963
Modification Plan Subtotal $22,553,130
Cost Estimate Allowances

Contractors General Conditions 12% $2,706,376
Contractors Overhead and Profit 7% $1,578,719
Federal Wage Rate Factor (6 % of 40% of subtotal) 6% $541,275
Concept Design Contingency 25% $5,638,282
Grand Total Allowances $10,464,652
Modification Plan Total $33,017,782
Design Services Allowance

Design Allowance (Pre-Design, Special Services 18% $5,943,201
[Survey, Testing, etc.], Final Design)

Construction Phase Services 8% $2,641,423
Owners Construction Phase Contingency 5% $1,650,889
Grand Total Design Services Allowances $10,235,512
Modification Plan Grand Total $43,253,294
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CHATFIELD RESERVOIR

NORTH RAMP
UNIT
ITEM UNIT [UNITQTY| COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 3 $3,000.00 $9,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 8,592 $1.00 $8,592 Asphalt trail to picnic shelters
Remove Existing Concrete trails SF 0 $1.00 $0
Remove Existing Asphalt Pavement SF 60,345 $1.00 $60,345 Rotomill, stockpile and reuse as base course
Remove Existing Traffic Signs Allow 1 $1,500.00 $1,500 Store and reinstall at future locations
Remove Existing Shade Structure EA 4 $5,000.00 $20,000
Remove and relocate Information Kiosk Signage EA 2 $1,500.00 $3,000
Remove & Relocate Existing Light Poles EA 2 $3,500.00 $7,000
CATEGORY SUBTOTAL $109,437
EARTHWORK
Bulk Embankment cY 5,592 $2.00 $11,184
Excavation cYy 5,502 $2.00 $11,184 Includes excavation and short haul distance
Hauling CcY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
X X . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cYy 2,868 $3.00 $8,604 stockpile, and spread all new landscape areas
Fine Grading SF 279,870 $0.05 $13,994 Assumes 120% of all paved and landscape areas
CATEGORY SUBTOTAL $63,434
ROADS AND PARKING
Asphalt TON 2,250 $60.00 $135,000 Includes new asphalt for regraded area; 6" depth
Striping ALLOW 1 $5,000.00 $5,000
Curb and gutter LF 3,700 $10.00 $37,000
CATEGORY SUBTOTAL $177,000
BOAT RAMPS
Includes all launch lanes (2), plus extension for
Concrete SF 16,000 $8.00 $128,000 operations at 5417. 6-inch with stamped groove
surface on ramp
Rip Rap Erosion Protection Allow 1 $16,000.00 $16,000 At Boat ramp
Docks Item 4 $1,200.00 $4,800 Assume reuse of docks. Salvage, store &relocate.
CATEGORY SUBTOTAL $148,800
ARCHITECTURE
New Shade Structures SF 640 $115.00 $73,600 4 shelters @ 160 SF each
CATEGORY SUBTOTAL $73,600
TRAILS
Concrete Trails SF 4,500 $4.00 $18,000 Assumes 8' wide path
Asphalt Trail SF 0 $2.50 $0 Assumes 8' wide path
CATEGORY SUBTOTAL $18,000
FURNISHINGS
Picnic Tables EA 0 $200.00 $0 :r‘c]z:?efsnd relocate picnic tables under relocated
Benches Item 0 $100.00 $0 not affected
Water fountain ltem 0 $4,000.00 $0 2 attached per restroom building - Not affected
Dumpsters Iltem 0 $795.00 $0 Store and reinstall at future locations
Trash Receptacles Iltem 0 $50.00 $0 Store and reinstall at future locations
Bollards ltem 0 $160.00 $0 ga.te .posts at.Iaunch ramps - store and relocate in
existing location
Grills Iltem 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
UTILITIES
Water Line LF 400 $10.00 $4.000 1" diameter water distribution line. Assumed length
for relocated hydrants
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,700.00 $0
Water Hydrants EA 0 $4.000.00 $0 F.ro.st Free Hydrar.mt Includes connection to local
piping and trenching costs
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RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT [UNITQTY| COST TOTAL COST |NOTES
Lift Station Iltem 0 $15,900.00 $0 not affected
Storm Water Inlets EA 0 $3,710.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,600.00 $0 Storm Water inlet for oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $35.00 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $4,000
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 200 $16.00 $3,200 Underground electric distribution in conduit. Allow for
lighting and misc. electric.
Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Item 0 $0.00 $0 75 KVA
Light poles Item 2 $1,000.00 $2,000
CATEGORY SUBTOTAL $5,200
LANDSCAPE
Seeding Dryland Grasses SF 154,880 $0.10 $15,488 Drilled seeding disturbed areas.
Straw Mulch SF 154,880 $0.05 $7,744 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 15 $375.00 $5,625 Allowance. 2.5 " Caliper
Evergreen Trees EA 4 $350.00 $1,400 Allowance. 8' Average Height
Shrubs EA 30 $25.00 $750 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $31,007
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker,
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,750
GRAND TOTAL (Refer to Summary for Estimate Markups) $636,228

JANUARY 2010




CHATFIELD RESERVOIR

MASSEY DRAW
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 2 $3,000.00 $6,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 0 $1.00 $0 Asphalt trail to picnic shelters
Remove Existing Asphalt Pavement SF 26,098 $1.00 $26,098
Remove horse shoe boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $33,346
EARTHWORK
Bulk Embankment cY 2,230 $2.00 $4,460
Excavation CY 2,230 $2.00 $4,460 Includes excavation and short haul distances
Hauling CcY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cY 2,269 $3.00 $6,807 :;Ziig?: g ng?ﬁ;;ﬂ":ﬁ":ﬁ Eiﬁiﬁzs el
Fine Grading SF 93,680 $0.05 $4,684 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $32,879
PARKING AREA
Asphalt TON 975 $60.00 $58,500 Includes new asphalt for regraded area; 6" depth
Wheel Stops Item 34 $20.00 $680
CATEGORY SUBTOTAL $59,180
TRAILS
Concrete Trails SF 0 $3.50 $0
Asphalt Trail SF 3,180 $2.00 $6,360 Assumes 6' wide path
CATEGORY SUBTOTAL $6,360
ARCHITECTURE
Restroom Building SF 250 $125.00 $31,250 Relocate storage tanks and building above 5444’
CATEGORY SUBTOTAL $31,250
FURNITURE
Picnic Tables Iltem 8 $200.00 $1,600 Remove, store and relocate tables
Benches ltem 2 $100.00 $200 Remove, store and relocate 2 timber benches
Dumpsters Item 0 $750.00 $0 not affected
Trash Receptacles Item 3 $50.00 $150 Remove, store and relocate.
Grills Item 0 $75.00 $0 not affected
Regulatory Signs Item 0 $200.00 $0 not affected
Fencing LF 0 $15.00 $0 not affected
CATEGORY SUBTOTAL $1,950
RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000
LANDSCAPE
Seeding Dryland Grasses SF 122,572 $0.10 $12,257 Allowance - 9 acres day use area. Drilled seeding
Straw Mulch SF 122,572 $0.05 $6,129 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 200 $375.00 $75,000 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 250 $25.00 $6,250 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $134,636
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker,
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 550 $75.00 $41,250 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $43,250
GRAND TOTAL (Refer to Summary for Estimate Markups) $357,851
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RECREATION FACILITIES MODIFICATION PLAN

EAGLE COVE
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 4 $2,500.00 $10,000 Strip site and remove grasses and shrubs
Remove Existing Asphalt Trail SF 11,792 $1.00 $11,792 Park asphalt trail
Remove and relocate post and cable barrier LF 84 $10.00 $840
Remove and relocate dumpster EA 1 $100.00 $100
CATEGORY SUBTOTAL $22,732
EARTHWORK
Bulk Embankment (03% 850 $2.00 $1,700
Excavation and Hauling cy 850 $2.00 $1,700 Includes excavation and short haul distance
Hauling CY 0 $4.00 $0 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread oy 1,014 $3.00 $3,042 Assumes 6" depth removal at surfaced areas, stockpile,
and spread all new landscape areas
Fine Grading SF 54,802 $0.05 $2,740 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $15,182
PARKING AREA AND TRAILS
Asphalt Trail SF 11,084 $2.00 $22,168 Assumes 6' wide path
Wheel Stops ITEM 29 $20.00 $580 Relocated 6"x8"x8' CCA timber
Gravel SF 21,100 $0.75 $15,825 Assume 8" depth base course = 40 SF/CY
CATEGORY SUBTOTAL $38,573
ARCHITECTURE
Portable restroom ITEM 1 $750.00 $750 Relocation to new location
CATEGORY SUBTOTAL $750
FURNITURE
Dumpsters ITEM 0 $750.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $50.00 $50 Remove and relocate.
Regulatory Signs EA 2 $200.00 $400 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $35.00 $2,940
CATEGORY SUBTOTAL $3,390
UTILITIES
Sanitary Sewer Lateral Line LF 1,800 $20.00 $36,000 4" diameter sewer lateral, northwest of the area
$36,000
LANDSCAPE
Seeding Dryland Grasses SF 33,700 $0.10 $3,370 Drilled seeding
Straw Mulch SF 33,700 $0.05 $1,685 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 150 $375.00 $56,250 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 8' Average Height
Shrubs EA 100 $25.00 $2,500 5 Gallon Shrubs
CATEGORY SUBTOTAL $81,305
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 300 $75.00 $22,500 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $24,500
GRAND TOTAL (Refer to Summary for Estimate Markups) $222,432
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CHATFIELD RESERVOIR

DEER CREEK DAY USE & BALLOON LAUNCH AREA
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
DEMOLITION
Clear and Grub AC 17 $2,500.00 $42,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 17,720 $1.00 $17,720
Remove Existing Asphalt Pavement SF 34,732 $1.00 $34,732
Remove Gravel Balloon Staging Road SF 20,706 $0.20 $4,141
Remove & Store Deer Creek footbridge Allow 1 $5,200.00 $5,200
Remove Existing Traffic Signs Allow 1 $1,040.00 $1,040 Store and reinstall at future locations
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove and relocate wheel stops EA 54 $10.00 $540 Remove, store and relocate
Rerr_w_ve and relocate Balloon Garden, sign & Allow 1 $31,200.00 $31,200 Remove and transplant to new Balloon Launch location
retaining wall
Remove and relocate Wind Sock EA 1 $520.00 $520
CATEGORY SUBTOTAL $143,593
EARTHWORK
Bulk Embankment CcY 13,750 $2.00 $27,500
Excavation CcY 13,750 $2.00 $27,500 Includes excavation and short haul distance
Hauling CY 0 $4.00 0 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 6,988 $3.00 $20,964 Assumes 6" depth removal at surfaced areas, stockpile,
and spread all new landscape areas
Fine Grading SF 377,344 $0.05 $19,622 Assumes all paved and landscape areas + 20%
CATEGORY SUBTOTAL $101,586
ROADS AND PARKING
Asphalt TON 1,200 $60.00 $72,000
Striping Allow 1 $1,000.00 $1,000
CATEGORY SUBTOTAL $73,000
TRAILS
Asphalt Trail SF 0 $2.00 $0 Assumes 6' wide path
Concrete Trails SF 16,048 $4.00 $64,192 Assumes 8' wide path
CATEGORY SUBTOTAL $64,192
STRUCTURES
Restroom Building SF 650 $225.00 $146,250 new restroom - four fixtures total
Information kiosk EA 0 $1,500.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $146,250
FURNISHINGS
Picnic Tables EA 8 $200.00 $1,600 Store and relocate picnic tables at future locations
Benches Item 1 $100.00 $100 Store and relocate
Water fountain ltem 1 $520.00 $520 Provide replacement service at restroom
Dumpsters Item 1 $750.00 $750 Store and reinstall at future location
Trash Receptacles Iltem 1 $50.00 $50 Store and reinstall at future locations
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $3,620
UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 2 $1,560.00 $3.120 Frost Free 'Hydrant Includes connection to local piping
and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,640.00 $7,280 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,400.00 $10,400 Storm Water inlet for oil separation includes new piping
and trenching
Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $55,560
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RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Iltem 0 $0.00 $0 75 KVA
Light poles Iltem 0 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $8,000
LANDSCAPE
Seeding Dryland Grasses SF 669,500 $0.10 $69,628 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 669,500 $0.05 $34,814 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $162,042
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray lrrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $78.00 $19,500 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $21,500
GRAND TOTAL (Refer to Summary for Estimate Markups) $779,343
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CHATFIELD RESERVOIR

SWIM BEACH
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST [NOTES
DEMOLITION
Clear and Grub AC 25 $2,500.00 $62,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 21,096 $1.00 $21,096
Remove Existing Asphalt Pavement SF 221,640 $1.00 $221,640
Remove Existing Turf SF 50,000 $0.10 $5,000
Remove Existing Traffic Signs Allow 1 $2,000.00 $2,000 Store and reinstall at future locations
Remove and Relocate Information Kiosks EA 2 $1,000.00 $2,000
Demolish Existing Buildings Allow 3 $20,000.00 $60,000
Remove and relocate wheel stops EA 310 $20.00 $6,200 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.00 $4,645
Remove and relocate post and rail fence LF 44 $20.00 $880
CATEGORY SUBTOTAL $385,961
EARTHWORK
Bulk Embankment CcY 331,830 $2.00 $663,660
Excavation cYy 331,830 $2.00 $663,660 Includes excavation and short haul distance
Hauling CcY 285,658 $4.00 $1,142,632 Excavation and hauling for material above 5444
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 13,243 $3.00 $39,729 Qi‘;';f; gnj‘z*;t:’e;zma‘l’l":xvtIZ‘:}Z:::::::Z’S
Fine Grading SF 943,188 $0.05 $47,159 Assumes all paved and landscape areas + 20%
CATEGORY SUBTOTAL $2,568,840
ROADS AND PARKING
Asphalt TON 6,000 $60.00 $360,000
Striping Allow 2 $5,000.00 $10,000
CATEGORY SUBTOTAL $370,000
TRAILS
Concrete Trails SF 21,760 $4.00 $87,040 Assumes 8' wide path
CATEGORY SUBTOTAL $87,040
STRUCTURES
Shower/Restroom Building SF 1,600 $250.00 $400,000
Concession Building SF 650 $250.00 $162,500
First Aid Station SF 510 $250.00 $127,500
Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 15,000 $5.00 $75,000
CATEGORY SUBTOTAL $765,000
FURNISHINGS
Picnic Tables EA 12 $200.00 $2,400 Store and relocate picnic tables at future locations
Benches ltem 7 $100.00 $700 Store and relocate benchesat future locations
Water fountain Item 0 $100.00 $0 Part of building cost
Dumpsters Item 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 10 $50.00 $500 Store and reinstall at future locations
Bollards Item 6 $150.00 $900 store and relocate in existing locatior
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 12 $200.00 $2,400
Fencing - Chain Mesh LF 929 $10.00 $9,290
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $19,790
RECREATIONAL FACILITIES
Beach Sand cY 19,240 $15.00 $288,600 Assumed 3' depth
CATEGORY SUBTOTAL $288,600
UTILITIES
Water Line LF 2,000 $10.00 $20,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 2,000 $20.00 $40,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,000.00 $12,000 48" dia. Manhole
Water Hydrants EA 2 $1,500.00 $3,000 Flrolst Free Hydralrn Includes connection to local
piping and trenching costs
Lift Station Item 2 $0.00 $0 not affected
Storm Water Inlets EA 3 $3.500.00 $10,500 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 2 $10,000.00 $20,000 Storm Water inlet for oil separation includes new
piping and trenching
Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter
Gas Main LF 2,000 $30.00 $60,000
CATEGORY SUBTOTAL $137,500
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RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST [NOTES
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 2,000 $16.00 $32,000 Underground electric distribution in conduit
Telephone EA 1 $2,800.00 $2,800 Underground telephone wire in condui
Transformers EA 1 $10,000.00 $10,000 75 KVA
Light poles Item 0 $2,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $44,800
LANDSCAPE
Seeding Dryland Grasses SF 708,127 $0.10 $70,813 Allowance. Drilled seeding disturbed areas
Seeding Irrigated Turf Grasses SF 65,000 $0.15 $9,750 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 708,127 $0.05 $35,406 Crimped over seeded areas
Hydro Mulch SF 330,000 $0.05 $16,500 Spray mulch over seeded areas
Deciduous Trees EA 300 $375.00 $112,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 500 $25.00 $12,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $292,469
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 S:r:‘trr‘;fé'r"” to water main, vacuum breaker,
Spray Irrigation SF 80,000 $1.00 $80,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 900 $75.00 $67,500 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $149,500
GRAND TOTAL (Refer to Summary for Estimate Markups) $5,109,500
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CHATFIELD RESERVOIR

JAMISON
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 16,576 $1.00 $16,576 See Overall Trails Cost Division at end of document
Remove Existing Asphalt Pavement SF 43,431 $1.00 $43,431
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Remove and relocate wheel stops EA 61 $10.00 $610 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
CATEGORY SUBTOTAL $106,617
EARTHWORK
Bulk Embankment cY 1,000 $2.00 $2,000 Included in Swim Beach
Excavation CcY 1,000 $2.00 $2,000 Includes excavation and short haul distance
Hauling CY 880 $4.00 $3,520 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cY 7,962 $3.00 $23,886 Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 483,987 $0.05 $24,199 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $60,605
ROADS AND PARKING
Asphalt TON 1,376 $60.00 $82,560 new parking area and roadway; 6" depth
Striping Allow 1 $1,000.00 $1,000
CATEGORY SUBTOTAL $83,560
TRAILS
Concrete Trails SF 12,528 $3.00 $37,584 Assumes 8' wide trail
CATEGORY SUBTOTAL $37,584
STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total
CATEGORY SUBTOTAL $275,000
FURNISHINGS
Picnic Tables EA 4 $200.00 $800 Store and relocate picnic tables under relocated
shelters
Benches Iltem 1 $100.00 $100 Store and relocate at future location
Water fountain ltem P $0.00 $0 ioa;tttached per restroom building, part of Restroom
Dumpsters Iltem 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Iltem 1 $50.00 $50 Store and reinstall at future locations
Grills Item 4 $75.00 $300 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $2,000
UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 1 $3,500.00 $3,500
Water Hydrants EA 0 $1,500.00 $0 Frost Free.Hydrant Includes connection to local piping
and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 S.to.rm Water |n|et'for oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 500 $30.00 $15,000
CATEGORY SUBTOTAL $18,500
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Iltem 0 $3,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $8,000
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RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
LANDSCAPE
Seeding Dryland Grasses SF 440,157 $0.10 $44,016 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,157 $0.05 $22,008 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 500 $375.00 $187,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 200 $350.00 $70,000 Allowance. 8' Average Height
Shrubs EA 300 $25.00 $7,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $331,024
IRRIGATION
Point of Connection EA 1 $2,000.00 $2.000 Connection to water main, vacuum breaker, controller|
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 1,000 $75.00 $75,000 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $77,000
GRAND TOTAL (Refer to Summary for Estimate Markups) $999,890

JANUARY 2010




CATFISH FLATS - GROUP AREA 1 & 2

CHATFIELD RESERVOIR

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
DEMOLITION
Clear and Grub AC 35 $2,500.00 $87,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 15,072 $1.00 $15,072
Remove Existing Asphalt Pavement SF 61,361 $1.00 $61,361
Remove and relocate wheel stops EA 79 $10.00 $790 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remoye Existing shelter structures, store, EA 2 $10,000.00 $20,000
demolish walls
CATEGORY SUBTOTAL $189,723
EARTHWORK
Bulk Embankment cY 7,513 $2.00 $15,026
Excavation CY 7,513 $2.00 $15,026 Includes excavation and short haul distance
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $10,000.00 $10,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 6,476 $3.00 $19,428 :‘;i‘:;‘: 2 nges‘ﬁ?eéima‘.’.vlfvﬂiﬁgiizﬁ gl
Fine Grading SF 411,110 $0.05 $20,556 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $84,036
ROADS AND PARKING
Asphalt TON 2,032 $60.00 $121,920
Striping Allow 1 $1,000.00 $1,000
Curb and gutter LF 0 $8.00 $0
CATEGORY SUBTOTAL $122,920
TRAILS
Concrete Trails SF 21,264 $3.00 $63,792
CATEGORY SUBTOTAL $63,792
STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total
Group Picnic Area 1 75 person capacity
Walls FF 135 $35.00 $4,725 135LF, 56"h
Reinstall Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies approx:18'x21' ea.- 4
Day Use Shelter Concrete Pad SF 0 $3.50 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables Item 10 $100.00 $1,000 shelters
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future
CATEGORY SUBTOTAL $290,913
Group Picnic Area 2 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF, 56" height
Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies approx. 18'x21' - 2 canopies
Gravel Pavement SF 3,000 $0.75 $2,250
Picnic Tables Item 10 $100.00 $1,000 shelters
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future
CATEGORY SUBTOTAL $15,575
FURNISHINGS
Picnic Tables EA 5 $200.00 $1,000 :rt](;?;snd relocate picnic tables under relocated
Benches Item 1 $100.00 $100 Store and relocate at future location
Water fountain ltem 2 $0.00 $0 2 attached per restroom building, part of Restroom
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 9 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,900

JANUARY 2010




RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
UTILITIES
Water Line LF 1,200 $8.00 $9,600 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 1,200 $20.00 $24,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Fro_st Free Hydrar\t Includes connection to local
piping and trenching costs
Lift Station Iltem 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 S.to_rm Water |nlet.for oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 1,200 $30.00 $36,000
CATEGORY SUBTOTAL $33,600
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,200 $16.00 $19,200 Underground electric distribution in conduit
Telephone LF 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Light poles Iltem 0 $3,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $21,700
LANDSCAPE
Seeding Dryland Grasses SF 238,843 $0.10 $23,884 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 238,843 $0.05 $11,942 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $375.00 $18,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 75 $25.00 $1,875 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $65,201
IRRIGATION
Point of Connection EA 1 $2,000.00 $2.000 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 150 $75.00 $11,250 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $13,250
GRAND TOTAL (Refer to Summary for Estimate Markups) $902,609

JANUARY 2010




CHATFIELD RESERVOIR

FOX RUN
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
DEMOLITION
Clear and Grub AC 5 $2,500.00 $12,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 0 $0.25 $0
Remove Existing Concrete trails SF 2,664 $1.00 $2,664
Remoye Existing shelter structures, store, Allow 1 $10,000.00 $10,000
demolish walls
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400
CATEGORY SUBTOTAL $26,364
EARTHWORK
Bulk Embankment CcYy 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CcY 100 $4.00 $400 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cYy 200 $3.00 $600 stockpile, and spread all new landscape areas
Fine Grading SF 5,250 $0.05 $263 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $8,263
ROADS AND PARKING
Asphalt TON 0 $60.00 $0
Striping Allow 0 $1,000.00 $0
CATEGORY SUBTOTAL $0
TRAILS
Concrete Trails SF 1,200 $3.00 $3,600
CATEGORY SUBTOTAL $3,600
STRUCTURES
Portable Restrooms EA 1 $750.00 $750 Relocate to future locatior
Group Picnic Area 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF, 56"h
Reinstall Group Shelters EA 1 $10,000.00 $10,000 Dimensions of canopies approx:18'x21' ea.- canopies|
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables ltem 8 $100.00 $800 Store and relocate picnic tables under relocated
shelters
Grills Iltem 1 $100.00 $100 Group grill - remove, store and reinstall at future
CATEGORY SUBTOTAL $18,963
FURNISHINGS
Dumpsters Iltem 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles ltem 2 $50.00 $100 Store and reinstall at future locations
Regulatory Signs Allow 5 $200.00 $1,000 Remove and relocate to future location
Fencing LF 716 $10.00 $7,160 Remove and relocate to future location
CATEGORY SUBTOTAL $9,010
RECREATIONAL FACILITIES
Beach Volleyball Court Iltem 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Iltem 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000
UTILITIES
Water Line LF 0 $8.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer latera
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1.500.00 $0 Flro.st Free Hydrarl1t Includes connection to local
piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Slto.rm Water |n|etlfor oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 2,100 $30.00 $63,000
CATEGORY SUBTOTAL $63,000

JANUARY 2010




RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
LANDSCAPE
Seeding Dryland Grasses SF 5,000 $0.10 $500 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,000 $0.05 $250 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $350.00 $1,750 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,625
IRRIGATION
Point of Connection EA 1 $2.000.00 $2.000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,750
GRAND TOTAL (Refer to Summary for Estimate Markups) $160,574

JANUARY 2010




CHATFIELD RESERVOIR

KINGFISHER AREA
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 24,000 $1.00 $24,000 Existing 8' wide trail on north side of roadway
Remove Existing Traffic Signs Allow 1 $500.00 $500 Store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 375 $10.00 $3,750
Remove and relocate wheel stops EA 28 $10.00 $280 Remove existing and relocate to future location
CATEGORY SUBTOTAL $31,030
EARTHWORK
Bulk Embankment cY 2,590 $2.00 $5,180
Excavation CY 2,590 $2.00 $5,180 Includes excavation and short haul distance
Hauling CY 5,185 $4.00 $20,740 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $2,500.00 $2,500 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 1,100 $3.00 $3,300 Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 60,000 $0.05 $3,000 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $39,900
ROADS AND PARKING
Gravel SF 60,000 $0.75 $45,000
CATEGORY SUBTOTAL $45,000
FURNISHINGS
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Dumpsters ltem 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,550
LANDSCAPE
Seeding Dryland Grasses SF 157,000 $0.10 $15,700 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 157,000 $0.05 $7,850 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $375.00 $3,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $31,425
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controllef]
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 45 $75.00 $3,375 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,375
GRAND TOTAL (Refer to Summary for Estimate Markups) $154,280
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RECREATION FACILITIES MODIFICATION PLAN

GRAVEL POND AREA
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 8 $2,500.00 $20,000 Strip site and remove grasses and shrubs
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove and relocate wheel stops EA 38 $10.00 $380 Remove, store and relocate
Remove & Relocate Post and cable fencing LF 596 $10.00 $5,960
CATEGORY SUBTOTAL $26,540
EARTHWORK
Bulk Embankment CcYy 200 $2.00 $400
Excavation (63 200 $2.00 $400 Includes excavation and short haul distance
Hauling CcY 100 $4.00 $400 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 300 $3.00 $900 Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 52,500 $0.05 $2,625 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $5,725
ROADS AND PARKING
Gravel SF 40,500 $0.75 $30,375 Includes new asphalt for regraded area
Bridge EA 0 $0.00 $0 Included in Sear Brown Cost Estimate
CATEGORY SUBTOTAL $30,375
STRUCTURES
Portable Restrooms EA 0 $750.00 $0 Relocate to future location
CATEGORY SUBTOTAL $0
TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 8" wide trail
CATEGORY SUBTOTAL $48,000
FURNISHINGS
Picnic Tables EA 4 $100.00 $400 shelters
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles ltem 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,200
UTILITIES
Water Line LF 2,600 $10.00 $26,000 1" diameter water distribution line
$26,000
LANDSCAPE
Seeding Dryland Grasses SF 12,000 $0.10 $1,200 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 12,000 $0.05 $600 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $375.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $350.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $25.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $1,800
IRRIGATION
Point of Connection EA 0 $2.000.00 $0 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $75.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0
GRAND TOTAL (Refer to Summary for Estimate Markups) $113,640
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CHATFIELD RESERVOIR

PLATTE RIVER
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST [NOTES
DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 2,120 $1.00 $2,120
Remove Existing Asphalt Pavement SF 18,622 $1.00 $18,622
CATEGORY SUBTOTAL $23,242
EARTHWORK
Bulk Embankment cY 150 $2.00 $300
Excavation CcY 150 $2.00 $300 Includes excavation and short haul distance
Hauling CcY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 1,000 $3.00 $3,000 stockpile, and spread all new landscape areas
Fine Grading SF 28,160 $0.05 $1,408 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $6,408
TRAILS
Concrete Trails SF 2,120 $3.00 $6,360
CATEGORY SUBTOTAL $6,360
LANDSCAPE
Seeding Dryland Grasses SF 15,525 $0.10 $1,553 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 15,252 $0.05 $763 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $14,565
IRRIGATION
Point of Connection EA 1 $2,000.00 $2.000 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 80 $75.00 $6,000 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $8,000
GRAND TOTAL (Refer to Summary for Estimate Markups) $58,575

JANUARY 2010




RECREATION FACILITIES MODIFICATION PLAN

ROXBOROUGH COVE
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
DEMOLITION
Clear and Grub AC 6 $2,500.00 $15,000 Strip site and remove grasses and shrubs
Remove Existing Vault Restroom Allow 1 $2,500.00 $2,500
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
CATEGORY SUBTOTAL $17,700
EARTHWORK
Bulk Embankment cY 500 $2.00 $1,000 (Fill = 500 CY, Cut = 500 CY)
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Excavation cy 500 $3.00 $1,500 Isr;tceludes excavation and 1 mile haul to construction
Topsoil - Strip , Stockpile and Spread cY 1,000 $4.00 $4,000 Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 50,000 $0.05 $2,500 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $10,000
PARKING AREA
Gravel SF 0 $0.75 $0 not affected
CATEGORY SUBTOTAL $0
ARCHITECTURE
Vault Restroom Building SF 250 $125.00 $31,250 Relocated
CATEGORY SUBTOTAL $31,250
FURNISHINGS
Picnic Tables EA 5 $100.00 $500 Store and relocate picnic tables under relocated
shelters
Trash Receptacles Item 3 $50.00 $150 Store and reinstall at future locations
Grills Item 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,025
RECREATIONAL FACILITIES
Beach Sand cY 7,333 $15.00 $109,995 Assumed depth of 3'
CATEGORY SUBTOTAL $109,995
LANDSCAPE
Seeding Dryland Grasses SF 129,026 $0.10 $12,903 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 129,026 $0.05 $6,451 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $35,229
IRRIGATION
Point of Connection EA 1 $2,000.00 $2.000 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $8,750
GRAND TOTAL (Refer to Summary for Estimate Markups) $213,949
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CHATFIELD RESERVOIR

MARINA POINT
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing shelter structures, store Allow 2 $20,000.00 $40,000 6 canopies
Remove Existing Concrete Plaza at group area SF 5,088 $1.00 $5,088
Remove Existing Concrete trails SF 31,864 $1.00 $31,864 Includes Riverside South Ramp trails
Remove Existing Asphalt Pavement SF 152,383 $1.00 $152,383
Remove Existing Regulatory Signs Allow 1 $200.00 $200
Remove and relocate wheel stops EA 200 $10.00 $2,000 Remove, store and relocate
Remove & relocate timber fencing LF 138 $10.00 $1,380
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove & Relocate Existing Light Poles EA 3 $3,000.00 $9,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400
CATEGORY SUBTOTAL $288,115
EARTHWORK
Bulk Embankment CY 1,000 $2.00 $2,000 Earthwork numbers included in South Ramp
Excavation CcY 1,000 $2.00 $2,000 Embankment numbers included in South Ramp
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cy 8,128 $3.00 $24,384 Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 440,000 $0.05 $22,000 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $55,384
ROADS AND PARKING
Asphalt TON 5,353 $60.00 $321,180 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500
CATEGORY SUBTOTAL $328,680
TRAILS
Concrete Trails SF 28,320 $3.00 $84,960 Assumes 8' wide path
CATEGORY SUBTOTAL $84,960
STRUCTURES
Group Picnic - Marina Point 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF, 56"h
Reinstall Group Shelters Allow 1 $20,000.00 $20,000 Dimensions of canopies approx:18'x21' ea.- 6
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables ltem 10 $100.00 $1,000 Srt](;fe?snd relocate picnic tables under relocated
Electric hookups Allow 1 $500.00 $500 chr)(\:\:/;srlon of conduit and outlets, not connection to
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future
CATEGORY SUBTOTAL $62,414
ADA Fishing Pier Allow 1 $5,000.00 $5,000 Remove and relocate to future location
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Restroom Building SF 1,100 $250.00 $275,000
CATEGORY SUBTOTAL $280,750
FURNISHINGS
Picnic Tables EA 0 $100.00 $0 Qty allowed for in group structure
Benches Item 1 $100.00 $100 Store and reinstall at future locations
Water fountain Item 2 $0.00 $0 2 attached per restroom building - in restroom cost
Dumpsters Item 2 $750.00 $1,500 Store and reinstall at future locations
Trash Receptacles ltem 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,650
RECREATIONAL FACILITIES
Beach Volleyball Court ltem 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
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RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
Horse Shoe Pits Item 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000
UTILITIES
Water Line LF 0 $10.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1.500.00 $0 F_ro;t Free Hydrapt Includes connection to local
piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 1 $3,500.00 $3,500 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,000.00 $10,000 Storm Water inlet for oil separation includes new
piping and trenching
Storm Water Pipe LF 500 $24.00 $12,000 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $25,500
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone LF 250 $16.00 $4,000 Underground telephone wire in conduit
Transformers EA 0 $2,800.00 $0 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Iltem 0 $3,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $6,000
LANDSCAPE
Seeding Dryland Grasses SF 440,620 $0.10 $44,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,620 $0.05 $22,031 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $123,593
IRRIGATION
Point of Connection EA 1 $2,000.00 $2.000 Connection to water main, vacuum breaker, controller]
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $75.00 $18,750 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $20,750
GRAND TOTAL (Refer to Summary for Estimate Markups) $1,292,796
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CHATFIELD RESERVOIR

SOUTH RAMP including RIVERSIDE MARINA
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |NOTES
DEMOLITION
Clear and Grub AC 15 $2,500.00 $37,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 0 $1.00 $0 Cost accounted for in Marina Point costs.
Remove Existing Asphalt Pavement SF 168,610 $1.00 $168,610
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Demolish Existing Buildings Allow 1 $15,000.00 $15,000
Remove & Relocate Existing Shade Structure EA 3 $10,000.00 $30,000
Remove and relocate wheel stops EA 124 $10.00 $1,240 Remove, store and relocate
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove & Relocate Existing Light Poles EA 1 $3,000.00 $3,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400
CATEGORY SUBTOTAL $258,550
EARTHWORK
Allows for excavating reservoir floor to operate at
Marina excavation allow 1 $550,000.00 $550,000 |2/ 7. relocation of marina docks and shoring during
construction and relocating at present location after
construction.
Bulk Embankment CcY 143,818 $2.00 $287,636
Excavation CcY 287,636 $2.00 $575,272 Includes excavation and short haul distance
Hauling CY 224,372 $4.00 $897,488 Excavation and hauling for material above 5444’
Rock Removal Allow 1 $25,000.00 $25,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CcY 8,128 $3.00 $24,384 Assum_es 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 500,000 $0.05 $25,000 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $2,384,780
ROADS AND PARKING
Asphalt TON 6,562 $60.00 $393,720 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500
CATEGORY SUBTOTAL $401,220
BOAT RAMPS & MARINA
Concrete SF 5,000 $8.00 $40,000 Includes all launch lanes (2)
Rip Rap Erosion SY 10,000 $50.00 $500,000 Boat Ramp and breakwaters up to 5432’
Upgrade of marina cables and winches Allow 1 $310,000.00 $310,000 See Aramark memo for cost breakdown
CATEGORY SUBTOTAL $850,000
TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 Assumes 8' wide path
CATEGORY SUBTOTAL $48,000
STRUCTURES
Group Picnic - Riverside 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF, 56"h
Reinstall Group Shelters Allow 1 $10,000.00 $10,000 E;’::;;‘:“S of canopies approx:18x21' ea.- 6
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables ltem 10 $100.00 $1,000 frtgteefsnd relocate picnic tables under relocated
Electric hookups Allow 1 $500.00 $500 E;cx/elilon of conduit and outlets, not connection to
Grills Iltem 1 $100.00 $100 Group grill - remove, store and reinstall at future
CATEGORY SUBTOTAL $52,414
Restroom and Shower Building SF 1,600 $250.00 $400,000 Replace restroom and shower building
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $400,000

JANUARY 2010




RECREATION FACILITIES MODIFICATION PLAN

UNIT
ITEM UNIT UNIT QTY COST TOTAL COST |[NOTES
FURNISHINGS
Picnic Tables EA 3 $200.00 $600 Store and relocate picnic tables under relocated
shelters
Benches ltem 4 $100.00 $400 Store and relocate at future location
Water fountain ltem 1 $0.00 $0 Attached per restroom building - in restroom cost
Dumpsters ltem 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 4 $50.00 $200 Store and reinstall at future locations
Bollards ltem 4 $150.00 $600 ga.te .posts at'launch ramps - store and relocate in
existing location
Grills ltem 3 $75.00 $225 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $5,025
RECREATIONAL FACILITIES
Beach Volleyball Court ltem 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000
UTILITIES
Water Line LF 1,000 $10.00 $10,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 3,300 $20.00 $66,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,500.00 $14,000
Water Hydrants EA 3 $1,500.00 $4.500 Fro_st Free Hydrar_1t Includes connection to local
piping and trenching costs
Lift Station ltem 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,500.00 $7,000 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 2 $10,000.00 §20,000 [Storm Water inlet for oil separation includes new
piping and trenching
Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $153,500
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,800 $16.00 $28,800 Underground electric distribution in conduit
Telephone LF 1 $2,800.00 $2,800 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $36,100
LANDSCAPE
Seeding Dryland Grasses SF 430,620 $0.10 $43,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 430,620 $0.05 $21,531 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $375.00 $28,125 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $103,968
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller]
Spray Irrigation SF 5,000 $1.00 $5,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 200 $75.00 $15,000 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $22,000
GRAND TOTAL (Refer to Summary for Estimate Markups) $4,730,557
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CHATFIELD RESERVOIR

PLUM CREEK PICNIC AREA
UNIT
ITEM UNIT UNIT QTY COST TOTAL COST [NOTES
DEMOLITION
Clear and Grub AC 13 $2,500.00 $32,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 31,000 $0.15 $4,650
Remove Existing Concrete trails SF 18,000 $1.00 $18,000
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 697 $10.00 $6,970
Remove volleyball court posts and store EA 2 $200.00 $400
CATEGORY SUBTOTAL $67,720
EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CcYy 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread cY 185 $4.00 $740 ?;SC‘I’(';T: 2n32‘§:‘e;”:|’|":$ lz%gzg:g::::s
Fine Grading SF 10,000 $0.05 $500 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $4,640
ROADS AND PARKING
Gravel Parking SF 31,000 $0.80 $24,800
Gravel entry road SF 14,400 $0.80 $11,520
CATEGORY SUBTOTAL $36,320
TRAILS
Concrete Trails SF 15,600 $3.00 $46,800
CATEGORY SUBTOTAL $46,800
STRUCTURES
Vault Restroom SF 485 $125.00 $60,625
CATEGORY SUBTOTAL $60,625
FURNISHINGS
Picnic Tables EA 11 $200.00 $2,200 shelters
Benches Iltem 1 $100.00 $100 Store and relocate at future location
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Grills Iltem 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $3,425
UTILITIES
Sanitary Sewer Lateral Line LF 5,500 $20.00 $110,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 6 $3,500.00 $21,000
CATEGORY SUBTOTAL $131,000
RECREATIONAL FACILITIES
Beach Volleyball Court ltem 1 $5,000.00 $5,000 Includes new sand, reinstalled posts.
CATEGORY SUBTOTAL $5,000
LANDSCAPE
Seeding Dryland Grasses SF 5,250 $0.10 $525 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,250 $0.05 $263 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $16,663
IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $8,750
GRAND TOTAL (Refer to Summary for Estimate Markups) $249,943
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RECREATION FACILITIES MODIFICATION PLAN

CHATFIELD STATE PARK REALLOCATION STUDY January 2, 2009
CONCEPT PLAN COST ESTIMATE

Colorado State Parks
Project Cost Estimate for Design and Construction

Item and Description Quantity (Unit |Unit Cost |Total

1 — Remove Structure - Deer Creek Box Culverts including 1 EA $25,000.00 $25,000
embankment, headwalls, and guardrails

2 — Remove Pipe — Existing Drainage Culverts (5 assumed) 1 LS $5,000.00 $5,000
3 — Remove Asphalt Mat from existing roadway 48,300, SY $4.50 $217,350
4 — Remove Existing Bridges at Platte River and southeast 2| EA $15,000.00 $30,000
corner of existing reservoir

5 — Obliterate Old Roadway (Assumes approx.14,000 LF @ 37,600 CY $7.00 $263,200
24" depth)

16 - Unclassified Excavation (complete in place) 60,000 CY $7.50 $450,000
7 - Rock Fill for soft area stabilization (12" depth over 20% of 10,000 CY $17.00 $170,000
roadway length)

8 - Topsoil Removal and Replacement 12,341 CY $6.00 $74,046
9 - Seeding (native) (assumes 20' on both sides of new 25| AC $900.00 $22,500
roadway and restoration of approx. 11,500 LF of existing

roadway)

10 - Mulching (weed free hay) 25| AC $600.00 $15,000
11 - Aggregate Base Course (CL 6) (12" depth) 16,709 CY $18.00 $300,762
12 - Hot Bituminous Pavement (6" depth) 16,930 TN $60.00 $1,015,800
13 - Riprap (assumes 15' coverage at each drainage structure) 230 CY $48.00 $11,040
14 - 24 Inch Diameter RCP 595| LF $60.00 $35,700
15 - 36 Inch Diameter RCP 70| LF $72.00 $5,040
16 - 48 Inch Diameter RCP 85| LF $125.00 $10,625
17 - 24 Inch Reinforced Concrete End Section 171 EA $600.00 $10,200
18 - 36 Inch Reinforced Concrete End Section 2 EA $850.00 $1,700
19 - 48 Inch Reinforced Concrete End Section 5| EA $1,000.00 $5,000
20 - Double 10" x 6' Concrete Box Culvert (complete in place) 4 EA $80,000.00 $320,000
21— 42’ x 72.5 Bridge at Deer Creek Crossing 1 LS $168,000.00 $168,000
22 - 42’ x 200’ Bridge at Platte River Crossing 1 LS $504,000.00 $504,000
23 - Delineators 100 EA $20.00 $2,000
24 - Miscellaneous Signage 1 LS $10,000.00 $10,000
25 - Erosion Control 1 LS $50,000.00 $50,000
26 - Environmental Mitigation (wetland/habitat restoration) 1 LS $30,000.00 $30,000
27 - Pavement Marking Paint 500 GAL $38.00 $19,000
28 - AECOM Water Dike Earthwork Cost (See memo) 1 EA $2,800,000.00 $2,800,000
Subtotal $6,570,963

Note: Existing quantities reduced 30% to account for new dike roadway. Unit costs have been adjusted.
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APPENDIX 2. ROAD ALIGNMENT STUDY

Chatfield Reservoir Roadway Analysis

Sear-Brown was retained by The Colorado Water Conservation Board to work with EDAW
on the Recreational Mitigation Study and more specifically to analyze the cost impacts of re-
aligning the main circulation roadway within Chatfield Park. The study consisted of several
meetings, discussions and on-site visits with the design team to determine a feasible route
and extent of needed improvements. The product for this study was intended to be a
conceptual level design for the roadway re-alignment along with an opinion of probable
construction cost. The remainder of this study will outline the criteria utilized,
investigations made, route selection results, conceptual level design documents, and opinion
of probable construction cost.

Criteria

1. The re-alignment study is based on raising the current normal water level in the reservoir
approximately 12 feet to an elevation of approximately 5444 per the base map drawings
created by EDAW. All design information is based on the topography depicted in
EDAW base maps.

2. State Parks desires to have a 2 foot freeboard above the normal water level that will keep
the roadway operational which results in a minimum roadway elevation of 5446.

3. Roadway sections are to be similar to the current Chatfield Park conditions with the
addition of a 4 foot wide paved shoulder for bicycle use per the request of State Parks.

4. Geometric design criteria is based on design guidelines contained in “A Policy on
Geometric Design of Highways and Streets by American Association of State Highway
and Transportation Officials (AASHTO).

a) The roadway is assumed to be classified as a special purpose road — recreational road.

b) A roadway section consisting of two 11 foot wide paved lanes, 4 foot wide paved
shoulders and a 10 foot wide vegetated clear zone on each side has been utilized.

c) The re-aligned roadway functions as a primary access roadway to the park facilities
and a 40 mph design speed is appropriate. Portions of the existing roadway are posted
at 35 mph currently.

d) For conceptual design purposes it is assumed that horizontal curves will be
superelevated to a maximum rate of 0.06 which established a minimum horizontal
radius for conceptual design purposes of approximately 521 feet.
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5. There will be two bridge structures over the length of the re-aligned roadway. One at
Deer Creek and the other at the Platte River. Each structure is sized to accommodate the
roadway section plus guardrails and an 8 foot wide pedestrian/bike trail for a total
structure width of approximately 42 feet wide.

6. Drainage structures have been located and sized based on a site review of existing
upstream culverts along highway 121 (Wadsworth/Canyon Road) and a review of the
existing topography along the proposed roadway alignment.

7. The unit costs for the opinion of probable construction cost were obtained by comparing
recent bids of current roadway construction projects located in the Front Range. The
costs were from publicly bid projects and are adjusted based on engineer’s judgment
where appropriate to be consistent with the level of work expected for this project.

Investigations

On December 19, 2003, a site visit was held with EDAW, CWCB, Sear-Brown, and CTL
Thompson to make a visual observation of the existing soil conditions along the proposed
alignment. Mr. Frank Holliday, CTL Thompson, was selected to perform this review and
provide his conceptual level recommendations based on his knowledge of and experience
with the soils in this part of the Denver area. Mr. Holliday made a visual reconnaissance of
the types of soils present along the proposed roadway alignment to attempt to identify areas
of potential concern that may impact the feasibility or cost of constructing a roadway along
the alignment. Mr. Holliday’s observations generally indicate that the soils northerly of the
Deer Creek crossing appear to be clay over claystone bedrock which are expansive type
soils. For the roadway southerly of Deer Creek appear to be a variable thickness of clays
overlying alluvial sands and gravels mixed with some cobbles and probably boulders. Mr.
Holliday provided some possible methods to deal with potential construction issues but did
not observe any geologic or geotechnical conditions that would preclude building the
roadway in the proposed alignment on the conceptual plan. For the complete text of CTL
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to
Sear-Brown.




Route Selection

In the original concept plan there were two possible roadway alignments that were reviewed
by the design team. Both alignments were identical along the west side of the existing
reservoir to the point where the current roadway turns easterly around the southern side of
the reservoir towards the Platte River crossing. At this point one option was to use this
existing alignment and significantly raise the roadway above the new water elevation and
effectively creating a causeway across the south end of the reservoir including a new bridge
crossing of the Platte River. The second option was to construct a new roadway around the
south end of the what would be the new reservoir water levels and make a new crossing of
the Platte River. Both of these alignments were reviewed with State Parks and the design
team and it was decided by State parks that for operational concerns it would be preferable
to construct a new roadway around the south end of the expanded reservoir rather than to
build a causeway across it. To that end, a conceptual level design and cost estimate was
completed for only the option of extending a new roadway around the south end of the
expanded lake. The selected route would be a new roadway approximately 4.1 miles in
length including two new bridges.
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BOYLE

Boyle Engineering
215 Union Blvd., Suite 500
Lakewood, CO 80228

TECHNICAL MEMORANDUM

Date: December 18, 2008
To: Tom Keith, EDAW|AECOM
Scott Sinn, EDAW|AECOM
From: Blaine Dwyer and Wendy Daughtry, Boyle|] AECOM
Subject: Chatfield Reservoir Storage Reallocation — Mitigation Support
1.0 INTRODUCTION AND BACKGROUND

As part of the on-going mitigation planning for the Chatfield Reservoir Storage Reallocation Project
(Project), Boyle|AECOM has been retained by EDAW|AECOM to assess layout options, potential
costs, and the practicality of protecting the large Gravel Pond at the south end of Chatfield
Reservoir.

The Project proposes a new reservoir operating elevation of 5,444 ft. At this elevation, the Gravel
Pond will be inundated as will a segment of the park road north of the Gravel Pond and other
facilities in the surrounding area (including a parking area on the east side of the Gravel Pond).
Currently, the Gravel Pond reportedly has greater water clarity than the overall reservoir and some
of the Pond’s existing recreational uses, primarily scuba diving and triathlon training, are expected
to be negatively affected by the inundation and anticipated diminished water clarity. (EDAW, 2006)
To preserve the Pond’s existing water quality and recreational uses, the feasibility of an earthen
dike around the Gravel Pond is being considered.

A Concept Memorandum prepared by Boyle dated November 25, 2008, presented conceptual
alternatives for the dike including geotechnical designs and preliminary earthwork quantities. The
memorandum further discussed dike geometry and layout, site geologic conditions, and potential
borrow sources. Upon review of the Concept Memorandum and based on discussions held at a
December 5, 2008 meeting with project participants, Boyle was asked to look at two new
conceptual dike alternatives.

This memorandum is a follow up to the November 25, 2008 Concept Memorandum and provides
preliminary feasibility assessments, including ranges of probable costs, for the two new dike
alternatives.
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2.0 DIKE ALTERNATIVES

2.1.

2.2.

17445.00-0001

Alternative 1

For Alternative 1, the park road is routed around the south end of Chatfield Reservoir,
beyond the Gravel Pond, resulting in the need for a small dike along the north and east
perimeter of the Gravel Pond. For reference, a plan of the proposed Alternative 1
conceptual dike design is attached.

2.1.1.

2.1.2.

Crest Height

The proposed new normal water level (NWL) for Chatfield Reservoir is 5,444 ft.
Based on our understanding and per meeting discussions with project participants
on December 5, 2008, the purpose of the proposed dike around the Gravel Pond is
to isolate the Pond from the main reservoir pool at the new NWL so that the Gravel
Pond’s existing water quality and recreational uses can be preserved under normal
reservoir operations. The dike is expected to be overtopped whenever the main
reservoir pool rises above 5,444 ft. When overtopping does occur, no immediate
threat to facility improvements or the public is anticipated since the Gravel Pond
area is ultimately within the Chatfield Reservoir area of inundation. Therefore,
based on the intended function of the dike, a base crest height of 5,444 ft was
selected.

Per USACE guidance as described in Section 3.0, a freeboard of 6 feet for the
north dike and 2.5 feet for the east dike was added to the dike crest height to
account for estimated wave run-up, wind setup, and embankment settling. The
resulting crest elevations of 5,450 ft and 5,446.5 ft were used for the north and
east dikes, respectively.

The vertical transition of the crest heights, from 5,450 ft to 5,446.5 ft, was made at
a 5% slope.

Dike Layout and Crest Width

The north dike ties into elevation 5,450 ft at the northwest corner of the Gravel
Pond. The north dike extends east along the north shoreline of the Gravel Pond
then rounds the northeast corner of the Pond and transitions into the east dike
which is at elevation 5,446.5 ft. The east dike is generally aligned with the eastern
shoreline of the Gravel Pond until it ties back into the existing topography.

EDAW provided USACE hydrologic study data for simulated Chatfield Project
operations at the 5,444 ft NWL that showed historical maximum reservoir levels
over a 58 year period (1942-2000). Under that scenario, the reservoir level
exceeded elevation 5,446.5 ft only six times during the 58 years. Based on this
information, the 5,446.5 ft east dike crest elevation appears to be set at a
reasonable height for maintaining the general intent of the Gravel Pond dike.

Based on meeting discussions from December 5, 2008, the Alternative 1 dike crest
width was set at 12 ft to allow for emergency and/or maintenance vehicle access.
The east dike will not serve as a public park roadway.

Alternative 2

For Alternative 2, the existing park road alignment and S. Platte River crossing north of the
Gravel Pond is maintained thus requiring a raised north dike of appropriate crest width to
accommodate the given roadway section. In addition, to fully isolate the Gravel Pond area,
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a smaller dike that ties into the north dike would be required along the east side of the
Gravel Pond. For reference, a plan of the proposed Alternative 2 conceptual dike design is
attached.

2.2.1. North Dike Crest Height

As previously stated for Alternative 1, the general intent of the Gravel Pond dike is
to retain the main reservoir’s proposed NWL (5,444 ft). In addition to this function,
for Alternative 2 the top of the north dike must also serve as the park road and
South Platte River crossing. Per meeting discussions on December 5, 2008 with
project participants, it was determined that the Alternative 2 dike road and bridge
crossing should be preliminarily designed to, at a minimum, maintain the current
conditions of the existing park road and bridge crossing (i.e., replace in-kind).
Under current conditions, the Chatfield NWL is 5,432 ft and the existing bridge
deck elevation is 5,445 ft which is an elevation difference of 13 ft. Placing the
proposed north dike road/bridge crossing 13 ft above the new Chatfield Reservoir
NWL (5,444 ft) results in a north dike crest elevation of 5,457 ft.

Per USACE guidance as described in Section 3.0, a freeboard of 6 feet was
estimated for the north dike to account for wave run-up, wind setup, and
embankment settling. Since the north dike crest elevation is set 13 feet above the
base crest height (5,444 ft), the 6 feet of freeboard is incorporated in the 13 feet.

2.2.2. North Dike Layout and Crest Width

The north dike follows the current park road alignment north of the Gravel Pond
and includes the embankment fill for the raised roadway approach and bridge
abutments on both sides of the existing South Platte River crossing. Since the top
of the north dike will also serve as the park road, the north dike crest width was set
at 46 ft based on the required park roadway section provided by EDAW. The
roadway section includes two 12 ft travel lanes, two 6 ft bike lanes, two 1 ft
shoulders, and an 8 ft wide concrete trail.

A short spur dike is proposed at the far west end of the north dike alignment to tie
the dike crest elevation back into the existing topography. Continuing the north
dike along the existing park road alignment would require raising the road profile to
the dike elevation for a significant distance before catching an existing contour
crossing the road at that same elevation. For this conceptual design, the spur dike
was selected as the preferred alternative, as opposed to raising the road profile, to
minimize the amount of fill material.

2.2.3. East Dike Crest Height

The east dike will not serve as a public park roadway, therefore, elevation 5,444 ft
was selected as the base crest height. Per USACE guidance as described in
Section 3.0, a freeboard of 2.5 feet was added to the east dike crest height to
account for estimated wave run-up, wind setup, and embankment settling. The
resulting crest elevation of 5,446.5 ft was used for the east dike conceptual design.
This crest elevation appears to be reasonable based on provided USACE
hydrologic data discussed under Alternative 1.

The vertical transition of the crest heights, from 5,457 ft to 5,446.5 ft, was made at
a 5% slope.
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2.2.4. East Dike Layout and Crest Width

The east dike connects to the north dike at the location of the existing parking lot
access road and extends south along the east side of the Gravel Pond. The east
dike is generally aligned with the eastern shoreline of the Gravel Pond until it ties
back into the existing topography. Based on meeting discussions from December
5, 2008, the east dike crest width was set at 12 ft to allow for emergency and/or
maintenance vehicle access.

2.3. Dike Overflow

The proposed Gravel Pond dike will be subject to fairly frequent overtopping due to the low
crest elevation on the east dike (only 2.5 feet above the reservoir NWL for both Alternatives
1 and 2), making the dike more susceptible to failure. To help protect the dike embankment
from washouts, an armored overflow section is proposed on the east dike. The overflow
section is intended to protect the dike embankment by allowing the flow to pass into the
Gravel Pond area at a specified location that is sufficiently armored to protect against
erosion. Subsequently, allowing the water surface on the Gravel Pond side of the dike to
rise with the main reservoir pool can help stabilize the dike embankment during overtopping
and fluctuating water surface elevations. Dike overtopping will ultimately occur when the
main reservoir pool rises more than 2.5 feet above the NWL.

Based on USACE guidance on dam breach characteristics, a 25 ft wide, riprap-armored
overflow section was assumed for this conceptual design. (USACE, 1997) The proposed
overflow section is presumed to be set slightly above the NWL (i.e., 6-inches; 5,444.5 ft) so
that reservoir overflows do not occur during minor fluctuations of the NWL. Overall, the
Gravel Pond dike should be designed to withstand fairly frequent overtopping; therefore, the
embankment structure and dike stability should be further analyzed and evaluated during
preliminary design.

2.4. Side Slopes

Based on prior experience and USACE guidance, the dike outer slopes, both upstream and
downstream, are assumed as 3H:1V for conceptual design layout. The influences of
geotechnical considerations on the side-slopes are further discussed in Section 4.0.

FREEBOARD DESIGN

A freeboard height was estimated for both the north and east dikes based on USACE procedures
for wave run-up, wind setup, and embankment settling. (USACE, 1976) The north dike is subject
to a longer fetch across the proposed raised reservoir pool and thus results in a greater freeboard
requirement than the east dike. The resulting required freeboard for the north dike is estimated to
be 6 feet. The east dike will experience substantially less wave run-up and wind setup than the
north dike given the minor fetch length of the adjacent raised reservoir pool. The resulting required
freeboard for the east dike is estimated to be 2.5 feet.

GEOTECHNICAL DESIGN

The Concept Memorandum presented two alternative geotechnical designs: 1) pervious dike and
foundation; and 2) impervious dike and foundation with seepage control. After review of the
proposed geotechnical designs, project participants chose to proceed with the pervious dike and
foundation alternative; therefore, all discussions in this memorandum regarding the new conceptual
dike alternatives assume the pervious design.
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4.1.

4.2.

4.3.
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Pervious Dike and Foundation

The pervious concept would allow potentially significant seepage/leakage from the raised
reservoir pool to penetrate the dike and its foundation resulting in higher pool level in the
Gravel Pond (and conversely lower Gravel Pond pool levels during periods of sufficiently
lowered reservoir pool). Under this concept the proposed dike would be constructed of
predominantly granular fill available from a local to nearby source. The dike would be
designed as an essentially homogeneous section (i.e., constructed of all the same type of
material) with a downstream filter zone to allow for safe discharge of seepage to the Gravel
Pond (i.e., discharge without the potential for internal erosion or piping of the fill). The filter
zone would be constructed of processed aggregate filter compatible with the homogeneous
granular fill. The outer slopes of the embankment are assumed as 3H:1V both upstream
and downstream. Such slopes should be adequately stable given the anticipated and
assumed embankment materials, foundation conditions, and loadings (static, seepage, and
seismic) based on prior experience and standard USACE design guidance. (USACE, 2004)
Seepage and stability should be further evaluated and analyzed at preliminary design.

Foundation preparation would consist of stripping shallow soils that are loose and/or contain
organic matter (preliminary assumed as 1-2 feet maximum depth). Cutoff of the alluvial
aquifer would not be included in this alternative concept. It is assumed for the purposes of
this study that internal erosion or piping of the finer fraction of the shallow alluvial foundation
into the Gravel Pond under seepage gradients from the raised reservoir pool to the Gravel
Pond pool (or in the opposite direction during low reservoir pool conditions) would not occur.
It will be important to verify or revise this assumption based on site-specific investigations
and analyses if this alternative is to be further considered.

SLOPE PROTECTION

DIKE . GRAVEL POND SIDE
] - 7~ SEEPAGE DRAIN

[

PERVIOUS CONCEPT

SCALE: NTS

Foundation Rockfill

The Concept Memorandum showed the placement of foundation rockfill along the pond
banks in locations where the dike embankment would encroach the Gravel Pond and smaller
pond to the east. For both dike alternatives discussed in this memorandum, the proposed
dike on the east side of the Gravel Pond no longer encroaches the ponds due to the reduced
base width; therefore, foundation rockfill is not longer included.

Slope Protection

Slope protection on the reservoir-side of the dike slopes would be provided, as appropriate,
due to the potential for wave erosion. The method of slope protection ultimately selected
would depend on the degree of protection required and availability of materials. Methods
that would be considered include conventional rock riprap, soil cement, manufactured
products (i.e., gravel-filled geoweb, articulated concrete block), and/or reinforced vegetation.
Greater protection would be required on the north dike that would be exposed to a significant
fetch across the reservoir. Slope protection requirements on the east dike would be less
(e.g., potentially smaller riprap size) given the minor fetch length of the adjacent raised
reservoir pool in this area.
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Erosion protection for side-slopes on the Gravel Pond side may not be required depending
on the gradation of the granular embankment fill. If needed, placement of topsoil and grass
seeding could be considered with or without synthetic reinforcement (depending on specific
site conditions).

4.4. Park Road and Bridge

The raised park road embankment, the extension of the north dike east of the east dike
(Alternative 2), would utilize the pervious design concept described above but without the
downstream filter/drain zone. Given that water levels on both sides of this embankment
would always be the same there is no apparent potential for sustained seepage through the
embankment or foundation and accompanying internal erosion or piping. Other than
stripping of loose and/or organic surficial soils, no foundation treatment is anticipated. Slope
protection would be as described previously for the dike concepts.

5.0 GEOLOGIC CONDITIONS

Preliminary interpretations of geologic conditions along the proposed dike, park road, bridge
abutments, and adjacent ground are based on subsurface exploration by others (USACE, 1974)
and site reconnaissance conducted by Boyle|AECOM staff on November 11, 2008. These
interpretations are the basis for the geotechnical aspects of the conceptual alternatives described
in this memorandum. Site subsurface exploration and geotechnical testing will be required to
confirm, modify and/or extend these interpretations and to gather additional geologic/geotechnical
information to support further evaluation and ultimately design of a selected alternative.

The dike and park road/bridge alignments are underlain by thin surficial soils with some organic
content. The depth of these soils appears to be on the order of inches rather than feet based on
available exposures in the eroded banks of the gravel ponds at the site. Where vegetation is
present, soils tend to be slightly deeper; grass roots are expected to be shallow (on the order of the
depth of the soil layer) while willow and cottonwood roots may extend deeper into the alluvial
deposits. The surficial soils have developed on underlying alluvial deposits of the South Platte
River floodplain. Depths of alluvium at the two boring locations in the vicinity of the existing park
road bridge crossing of the S. Platte River are 9 and 36 feet (USACE, 1974). Based on these
borings and the alluvial valley setting of the project site, it is estimated that the depth of alluvium
may vary between as little as 10-15 feet to as much as 35-40 feet or more beneath the dike and
park road embankment alignments. The alluvial deposits are likely predominantly silty to gravelly
sand and sandy gravel, with local lenses of sandy clay to clayey sand/gravel. The alluvium is
underlain by siltstone and sandstone of the Dawson Formation at the boring locations and it is
anticipated that this bedrock unit also underlies the dike and park road raise alignments. These
bedrock units are reported to be soft to moderately hard, unweathered to moderately weathered,
and slightly to locally highly fractured. The sandstones are calcareous and moderately cemented.

Although not known with certainty pending site-specific subsurface investigations, it is judged likely
that the alluvial deposits underlying the site area are an unconfined groundwater aquifer. If the
water surface in the existing ponds at the site are assumed coincident with the local groundwater
table, then the elevation of the groundwater table beneath the proposed Gravel Pond dike
alignment (as inferred from the adjacent pond water levels) is on the order of 4-5 feet higher than
the South Platte River to the east. Assuming the unconfined groundwater table discharges to the
river, a groundwater gradient on the order of 0.005 toward the river is estimated. Based on this
inferred gradient, the boring log descriptions cited previously, and the presence of a number of
abandoned shallow alluvial wells in the site area, it is judged that the alluvial deposits underlying
the site are moderately to locally highly permeable. Under this preliminary groundwater concept for
the site area, it is inferred that the primary source of water in the Gravel Pond and other water filled
gravel pits in the vicinity is recharge to the shallow alluvial aquifer from the South Platte River
upgradient (i.e., upstream) of the Gravel Pond.
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6.0 BORROW SOURCES

A preliminary assessment has been made of potential borrow sources to provide the earth
materials necessary for the dike concepts described previously. Potential sources include but are
not limited to:

6.1.

6.2.

17445.00-0001

Chatfield State Park

Alluvial and colluvial deposits are present on the slopes of the existing reservoir. Potential
advantages associated with this source include: short haul distance; no royalty cost
(assuming mineral rights are currently held by State Parks); ongoing environmental
evaluation and permitting process; minimal reclamation requirements if borrow site is below
proposed raised pool elevation; abundant granular material; and gain of reservoir storage
capacity if borrowing is within limits of raised reservoir pool. Known and potential
disadvantages include: uncertainty as to availability of low permeability (i.e., high fines,
plastic) soils; and potential dewatering requirements (depending on elevation of borrow area
relative to South Platte River and/or reservoir pool).

Commercial Aggregate Pits

Pit run and processed alluvial sands and gravels are available from commercial sources in
the general vicinity of the site. These sources may also provide fine-fraction reject (likely
non-plastic) and oversize cobbles/boulders. Potential advantages of these sources include:
the ability to specify required gradations (or select from standard gradations); no project-
required permitting or reclamation; and the resulting relatively short-notice availability of the
materials. Potential disadvantages include: oversize materials predominantly rounded and
limited in size; and royalty (i.e., purchase) and haul costs. The closest commercial
aggregate supplier to the site is within approximately 4 road miles; other suppliers are
located considerably further away and haul costs would increase significantly if one of these
sources was used.
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7.0 PRELIMINARY EARTHWORK QUANTITIES

Preliminary order of magnitude estimates of earthwork quantities for the pervious geotechnical
design (refer to Section 4.0) have been made for the two conceptual dike alternatives identified and
evaluated in this memorandum. These quantities are summarized as follows:

Earthwork
Quantities
Alternative 1 (CY)
Stripping Excavation 15,000
Fill Material
Seepage Drain 5,000
Embankment Fill * 51,000
Slope Protection ® 4,000
Overflow (Riprap) 200
Total Fill Material 60,200

Earthwork
Quantities
Alternative 2 (CY)
North Dike
Stripping Excavation 36,000
Fill Material
Seepage Drain 6,000
Embankment Fill * 235,000
Slope Protection ® 7,000
East Dike
Stripping Excavation 10,000
Fill Material
Seepage Drain 3,000
Embankment Fill * 33,000
Slope Protection ® 2,000
Overflow (Riprap) 200
Total Fill Material 286,200

Note that these estimates are based on the assumptions regarding site geologic conditions,
preliminary dike/foundation layouts, and the pervious geotechnical design concept discussed
previously. These estimates should be expected to change based on site specific investigations
and more refined design as part of further evaluation of a selected concept.

A Embankment fill quantities include material quantities for backfilling stripping excavation.

B Slope protection is assumed to be riprap and bedding.
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8.0 CONCEPTUAL OPINIONS OF PROBABLE COSTS

Conceptual opinions of probable costs have been prepared for the two alternative dike concepts
evaluated in this memorandum. These cost estimates were developed based on the conceptual
level designs detailed above and on our knowledge and experience with similar types of projects in
the region. Due to the currently unspecified source of dike embankment fill material, opinions of
probable costs have been prepared considering both onsite and offsite borrow (import) sources.

For onsite borrow source cost estimates, the total construction costs reflect a short haul distance,
material placement and compaction, and assume that the material would be in suitable condition
for direct placement requiring no additional drying or extra processing (i.e., over and above the
effort required for typical compactive fill). At this time, locations of potential onsite borrow have not
been identified; therefore, it is unknown if onsite borrow material is available or suitable for use in
the dike embankment fill. For provided onsite borrow source opinions of probable costs, it was
assumed that onsite borrow material is available and acceptable for use in constructing the dike
embankment.

For offsite borrow source (import) cost estimates, the total construction costs reflect material
purchase price, haul distance, material placement and compaction, and assume that the material
would be in suitable condition for direct placement requiring no additional drying or extra
processing. For both dike alternatives, it was assumed that riprap/bedding for the shoreline
protection and east dike overflow section and the drain/filter material would be obtained from offsite
borrow sources due to the specific gradation requirements of the materials.

The opinions of probable costs are provided below:

Conceptual Dike Opinion of Cost Opinion of Cost
Alternative (Onsite Borrow) (Offsite Borrow)
Alternative 1 $1.0 Million $3.0 Million
Alternative 2 - .
(North and East Dike) $2.8 Million $10.5 Million
Alternative 2 - -
(North Dike Only) $2.3 Million $9.0 Million
Alternative 2 $0.5 Million $1.5 Million

(East Dike Only)

The estimated construction costs for the two conceptual dike alternatives incorporates anticipated
variations in the import material unit pricing due to the amount of import material required for the
different alternatives. For example, it is expected that the unit price per cubic yard of import
embankment fill for Alternative 1 will be more than the embankment fill unit price for Alternative 2
since less import fill material is needed for Alternative 1 than Alternative 2 (i.e., economies of
scale).

The estimated construction costs include an allowance for “unlisted items” equal to 20% of the
listed items. This allowance provides an estimate for a variety of items that would eventually be
included in a detailed cost estimate.

The estimated construction costs also include an allowance for construction contingencies equal to
20% of the base construction cost. Construction contingencies are included to account for
undefined or unanticipated conditions as well as project construction cost increases that could
result from a variety of factors including:
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9.0
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= Project components and requirements not yet itemized or identified

=  Unforeseen conditions or unexpected project development issues

= Special USACE design/construction requirements (i.e., roadway/bridge design, reinforced
embankments, flood protection measures)

= Approximations in estimating

= Other unforeseen or unexpected costs

An allowance for the construction contractor’s costs for mobilization and demobilization is also
included as 7% of the of base construction cost.

The estimated construction costs for Alternative 2 are provided in three different scenarios: 1) the
estimated cost for the north and east dike combined; 2) the north dike only; and 3) the east dike
only. For each of these scenarios, the provided opinions of costs include only those direct
construction costs associated with the identified scenario. Allowances for unlisted items,
construction contingencies, and contractor mobilization/demobilization are also included.

Note that these opinions of costs are limited to the assumptions and availability of information
previously discussed and only assume those costs associated with direct construction. These
opinions of costs do not include roadway surfacing nor allowances for field exploration, design,
recreation or environmental mitigation, restoration of onsite borrow sources, permitting,
legal/administrative, construction management, or quality assurance. Project participants are
recommended to include allowances for these costs in their overall planning level estimates.

PRELIMINARY CONCLUSIONS

Preliminary conclusions from the conceptual evaluations performed to date and described herein
are summarized as follows:

= Construction of a dike to prevent direct inundation of the Gravel Pond by raising the Chatfield
Reservoir normal water level appears technically feasible based on the conceptual level
evaluations performed to date.

= Maintaining the existing park road alignment and South Platte River crossing location appears
technically feasible.

= A pervious dike and absence of foundation cutoff would result in some response in Gravel Pond
water level to changes in reservoir water level; estimating the degree and timing of response
would require site specific investigations and analyses beyond the scope of this initial
assessment.

BOYLE

EDAW MEMORANDUM 12_18_08



10.0 REVIEW OF DOCUMENTS AND GUIDELINES

The following documents were reviewed as part of the evaluation covered under this concept
memorandum:

oD

17445.00-0001

Boyle|]AECOM. Chatfield Reservoir Storage Reallocation — Mitigation Support (Concept
Memorandum), November 25, 2008.

EDAW. Chatfield Reservoir cad files, topography, and surface features, 2008.

EDAW. Chatfield Reservoir hydrologic data, December 2008.

EDAW. Chatfield Reservoir Recreation Study, Initial Mitigation Plan, December 2006.

U.S. Army Corps of Engineers (USACE). EM 1110-2-1420, Hydrologic Engineering
Requirements for Reservoirs, October 31, 1997.

U.S. Army Corps of Engineers (USACE). EM 1110-2-2300, General Design and Construction
Considerations for Earth and Rock-Fill Dams, July 30, 2004.

U.S. Army Corps of Engineers (USACE). ETL 1110-2-221, Wave Runup and Wind Setup on
Reservoir Embankments, November 29, 1976.

U.S. Army Corps of Engineers (USACE). South Platte River Chatfield Lake, Colorado; Roads
and Utilities — Stage Ill, April 1974.
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Chatfield State Park

ISSUES

During the site visit and subsequent conversations with the marina
owners, Colorado State Parks staff, and EDAW staff the following
issues related to the marina operation was identified:

e Relocating the existing public restrooms above the new high
water line will put undue pressure on the restrooms in the
existing restaurant building

e The need to maintain the current anchoring scheme for the
marina so the facility does not have to be routinely moved in
and out during lake level fluctuations

e The existing breakwater does not have winches and cannot be
adjusted sufficiently to allow for the increased lake fluctuation
levels

Recommendations

To address the relocation of the existing public restrooms, we have the
understanding that this will be accomplished with a land based unit.

To maintain the existing anchoring scheme and allow the marina
owner to maintain the historic levels of maintenance effort and cost
related to the anchoring, we are recommending that new anchors be
constructed and installed and that all existing winches be replaced.
When the average fluctuation of the lake is increased, the location of
the existing anchors would not provide sufficient scope. A cost
estimate was prepared to move the existing anchors, but that proved to
be more expensive than providing new anchors in the correct location.
Cost to place new anchors, replace existing cable to maintain existing
scope ratios, and replace winches of $278,000 (rounded) is shown in
Attachment A. Attachment B shows the scope ratio detail, Attachment
C shows the anchor weight calculations, Attachment D shows the cost
comparison of moving vs. replacing the existing anchors.

To allow the existing breakwater to be adjusted for the higher lake
fluctuation levels we are recommending that 4 floatation platforms
with winches be attached to the ends of the breakwater sections with
new anchors placed. Attachment E shows the breakdown of the
$32,000 (rounded) cost for the new winch platforms.
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Cost Summary

Anchoring
Breakwater winches

Total

Jim Scott
Dean Crane

$278,000
$32,000

$310,000

ARAMARK Parks and Destinations

POB 1926
Page, AZ 86040

12.29.08
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Attachment A
Chatfield marina- replacement cost of cable, winches, and anchors
Price quotations from D&M Wire Rope, Grand Junction,
Cco
Description Quantity Unit Unit Cost Total Cost
5/8" IWRC ft 22700 $1.00 $22,700.00
Cable ends ea 104 $10.50 $1,092.00
Freight lump 1 $2,000.00 $2,000.00
Reel charge ea 8 $40.00 $320.00
$0.00
$26,112.00
LM16 winch w/wide drum ea 99 $1,525.00 $150,975.00
Freight lump 1 $4,000.00 $4,000.00
$154,975.00
Form and place new
anchors ea 33 $1,528.93 $50,454.69
Total $231,541.69
Contingency- 20% $46,308.34

Total

$277,850.03
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Attachment B

Anchor Attached Length at Scope ratio
cable to Anchor Scope ratio at 44' 64' at 64'
# # Length  elevation elevation elevation
1 1 324 16.2 1 486 16.2 1
2 2 133 6.65 1 199.5 6.65 1
3 3 150 75 1 225 7.5 1
4 3 113 5.65 1 169.5 5.65 1
5 3 260 13 1 390 13 1
6 3 142 71 1 213 7.1 1
7 4 107 5.35 1 160.5 5.35 1
8 4 236 11.8 1 354 11.8 1
9 4 137 6.85 1 2055 6.85 1
10 5 106 53 1 159 5.3 1
11 5 232 116 1 348 11.6 1
12 5 136 6.8 1 204 6.8 1
13 6 104 52 1 156 5.2 1
14 6 232 116 1 348 11.6 1
15 6 263 13.15 1 3945 13.15 1
16 6 111 555 1 166.5 5.55 1
17 7 138 6.9 1 207 6.9 1
18 7 144 7.2 1 216 7.2 1
19 7 294 147 1 441 147 1
20 8 273 13.65 1 409.5 13.65 1
21 8 310 155 1 465 155 1
22 9 80 4 1 120 4 1
23 1 246 123 1 369 123 1
24 1 248 124 1 372 124 1
25 10 174 8.7 1 261 8.7 1
26 11 72 3.6 1 108 3.6 1
27 11 98 49 1 147 4.9 1
28 12 71 3.55 1 106.5 3.55 1
29 12 96 48 1 144 4.8 1
30 13 90 45 1 135 4.5 1
31 13 90 45 1 135 4.5 1
32 14 90 45 1 135 4.5 1
33 14 103 515 1 1545 5.15 1
34 15 110 55 1 165 5.5 1
35 16 190 95 1 285 9.5 1
36 16 90 45 1 135 4.5 1
37 17 218 109 1 327 109 1
38 24 303 15.15 1 4545 15.15 1
39 26 298 149 1 447 149 1
40 28 296 14.8 1 444  14.8 1
41 31 275 13.75 1 4125 13.75 1

4
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42 31 281 14.05 1 421.5 14.05 1
43 43 334 16.7 1 501 16.7 1
44 10 104 52 1 156 52 1
45 20 87 435 1 130.5 4.35 1
46 21 192 96 1 288 9.6 1
47 20 74 3.7 1 111 3.7 1
48 21 191 955 1 286.5 9.55 1
49 21 81 405 1 121.5 4.05 1
50 19 40 2 1 60 2 1
51 19 55 275 1 825 275 1
52 18 77 3.85 1 115.5 3.85 1
53 17 182 91 1 273 9.1 1
54 31 215 10.75 1 3225 10.75 1
55 17 175 875 1 262.5 8.75 1
56 33 92 46 1 138 4.6 1
57 34 70 35 1 105 3.5 1
58 34 117 585 1 175.5 5.85 1
59 22 81 405 1 121.5 4.05 1
60 23 74 3.7 1 111 3.7 1
61 22 186 9.3 1 279 9.3 1
62 25 35 1.75 1 52.5 1.75 1
63 25 128 6.4 1 192 6.4 1
64 25 95 475 1 1425 4.75 1
65 27 88 44 A1 132 4.4 1
66 27 42 21 1 63 2.1 1
67 27 114 57 1 171 5.7 1
68 27 91 455 1 136.5 4.55 1
69 28 281 14.05 1 421.5 14.05 1
70 29 88 44 A1 132 4.4 1
71 29 54 2.7 1 81 2.7 1
72 30 130 6.5 1 195 6.5 1
73 30 124 6.2 1 186 6.2 1
74 29 111 555 1 166.5 5.55 1
75 32 84 42 1 126 4.2 1
76 32 122 6.1 1 183 6.1 1
77 32 98 49 1 147 4.9 1
78 29 162 81 1 243 8.1 1
79 32 108 54 1 162 54 1
80 33 201 10.05 1 301.5 10.05 1
81 32 108 54 1 162 54 1
82 43 229 1145 1 343.5 11.45 1
83 35 270 135 1 405 13.5 1
84 33 115 575 1 172.5 5.75 1
85 42 130 6.5 1 195 6.5 1
86 41 126 6.3 1 189 6.3 1
87 41 144 72 1 216 7.2 1
88 40 130 6.5 1 195 6.5 1
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89 40 130 6.5 1 195 6.5 1
90 39 130 6.5 1 195 6.5 1
91 39 130 6.5 1 195 6.5 1
92 38 128 6.4 1 192 6.4 1
93 38 126 6.3 1 189 6.3 1
94 37 100 5 1 150 5 1
95 37 167 8.35 1 2505 8.35 1
96 36 130 6.5 1 195 6.5 1
97 36 104 52 1 156 5.2 1
98 35 82 41 1 123 41 1
99 26 281 14.05 1 4215 14.05 1
100 24 292 146 1 438 14.6 1
15099 22648.5

Attachment C

Current anchor configured with 12 ea. 55 gallon drums

Dry

weight

55 gallons / 7.48 = 7.35 cubic feet

Cubic feet X 145 Ibs. concrete = 1066.18 pounds

Wet weight

Dry 1066.18

weight

less displacement- 7.35 cf X 8.34 Ibs. 61.32

Wet weight per drum 1004.85

Wet weight of 12 drums 12058.24

Concrete block

7.35cf X 12 88.24 cubic feet

88.24 cubic feet / 27 = 3.27 cubic yards

6
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Attachment D

Chatfield cost comparison- move existing anchors
vs. place new concrete blocks

Move existing 33 underwater anchors

Qty. Unit Price  Extension
Barge w/operator 4hrs  $250.00 $1,000.00
Labor 6 hrs $79.00 $474.00
Diver 2hrs  $125.40 $250.80
Total per anchor $1,724.80
Total 33 anchors $56,918.40
Contingency 20% $11,383.68
Total $68,302.08

Replace existing 33 underwater anchors

Set forms 2 hrs $79.00 $158.00
concrete 3.3yds $125.00 $412.50
Barge w/operator 1hrs  $250.00 $250.00
Labor 2 hrs $79.00 $158.00
Total per anchor $978.50
Total 33 anchors $32,290.50
Contingency 20% $6,458.10
Total $38,748.60

Replace 10 buried anchors (underwater, can't be moved)

Set forms 2 hrs $79.00 $158.00
concrete 3.3yds $125.00 $412.50
Backhoe w/operator 3 hrs 135 $405.00
Total per anchor $975.50
Total 10 anchors $9,755.00
Contingency 20% $1,951.00
Total $11,706.00
Total move cost $80,008.08
Total replace cost $50,454.60
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Attachment E

Chatfield marina- cost of breakwater winch platforms

Price quotations from D&M Wire Rope, Grand Junction, CO

Description Quantity Unit Unit Cost Total Cost
5/8" IWRC ft 1200 $1.00 $1,200.00
Cable ends ea 4  $10.50 $42.00
Freight lump 1 $500.00  $500.00
Reel charge ea 2 $40.00 $80.00
$0.00
$1,822.00
HM24 winch w/wide ea 4 $2,240.00 $8,960.00
drum
Freight lump 1 $650.00  $650.00
$9,610.00
Construct floatation lump 4 $3,280.00 $13,120.00
platform
Form and place new ea 4 $1,528.93 $6,115.72
anchors
Total $26,507.72
Contingency- 20% $5,301.54
Total $31,809.26
8
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June 1, 2009
Reallocation issues for Chatfield Marina

Mitigation of the marina facility is a very complex issue as is mitigation of numerous other areas
in the State Park. The same public use criteria and uncertainty exists for the marina as identified
at the swim beach in the EDAW report on page 3-6. An in-kind mitigation plan could result in
higher development costs and potentially higher annual maintenance costs. Looking at
redevelopment of marina operations brings into question multiple issues involving both access
and operations. Major issues are listed below with in-depth discussions following for each one.

The marina has been 28 years in development and refinement to achieve a smooth, viable
operation. It will be almost impossible to achieve across the board in-kind replacement, but we
endeavor to achieve parity through give and take negotiations and planning. Many minor and
unforeseen problems will be facing the marina as the process evolves and a contingency must be
reserved for those problems.

Major issues that we foresee at this time are:

1. Main parking lot elevation and proximity to the marina, dedication to marina customers and
inclusion of additional parking for group picnic areas. 10 year flood protection issues

The main parking lot of the marina was constructed by the marina with private funds. The
paving of the lot was done by the State several years later as part of an agreement reached with
the Marina. Additional parking lots were made available by the State to handle day use picnic
areas near the marina. The parking lot was briefly underwater during each of the 10 year flood
events. At that water level, there was an open water exposure to the west as the main lake level
was joined. Wave action was minimized by the numerous trees on the shore. Prolonged
exposure along that shore with no trees for protection would pose a structural threat to the
marina. Raised protection in that area should be included.

2. Final location of marina building and subsequent reconstruction:

There is an on-going history regarding the marina building. The existing structure was approved
for relocation to the shore to an elevation of 5433 in order to improve access and function as well
as stabilize the flotation. It was the plan to have the building out of the water permanently
except for 10 year flood events. The relocation was to be achieved by adding 2-3 feet of flood
water to the reservoir under controlled conditions to allow the building to be floated in place over
a concrete slab and then slowly lowered into place as steel braces were added under the building.
This water control was approved by the Corps. and was to be coordinated with the marina staff.
This high and dry location would reverse the water absorption in the floats under the building
rendering the flotation more than stable enough to re-float during any future 10 year flood
events, but not permanently. This approval was closely followed by the start of serious talks
regarding a reallocation at Chatfield. The storing of more water at Chatfield removed the
viability of a dry shoreline location at elevation 5433 along with the method of moving the
building into place. The shoreline move was put on hold and temporary flotation added to the
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marina building to let the reallocation talks play out.

In 2000-2003 the drought emergency hit Colorado and the discussion quickly went from high
water to no water. The building with the deeper draft caused by the temporary flotation was now
at risk for catastrophic grounding due to low water. Some of the temporary flotation was
removed to get by. The 2003 March blizzard saved us all and we are now back to quandary “A”,
the store needs to be moved to the shore for logistics and stability. The problem now is that the
5433 plan has no viability for either of the reallocation scenarios. The only solution with higher
water levels appears to be a new platform with flotation for 10 year flood events and a new
structure at a higher elevation. The exact location needs to be selected to meet all the needed
criteria: access both from the shore and from the water to equal satisfaction.

3. Shoreline stabilization around marina to accommodate new water levels

The proposed elevation changes for the marina cove will be very challenging for the shoreline
surrounding the marina. Rip-rap is extremely problematic in this application. The quiet waters
in front of the marina are a haven for air-born trash, dead fish and public refuse. All this trash
migrates to the shore and is trapped on the beach, rip-rap or whatever is on the shore.
Maintenance is by hand and very tedious, even now on the sandy beach and would be potentially
prohibitive if the shore stabilizing material is not designed with this in mind.

4. Access to/from the marina building for customers, vendors, employees as well as utilities and
maintenance

Continuing with the #2 discussion, all electrical hookups, sewers, lift stations, telephone lines,
water lines, etc. must be replaced Vendor deliveries, customer and employee usage and access
must be coordinated with any new marina building location. ADA considerations must always
be considered.

5. Location of trash dumpsters with access for service trucks and marina employees handling
trash carts from the marina

The marina funded and built an area near the boat launch turn around loop for trash receptacles
that allow employees to easily take trash to shore from the marina and transfer to the dumpster. .
A mid-way path was developed accessing the dumpster location. This same path facilitates
access to the existing land based restroom. All these facilities will be inundated and will need to
be replaced.

6. Location of marina on-shore fenced service area and dedicated employee parking
The marina funded and built an on-shore fenced service area at the parking lot level for service
equipment and supplies as well as an asphalt parking lot for dedicated employee parking. This

service area will be inundated and must be relocated and replaced.

7. Location of main electrical transformers
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Two main transformers now feed the marina property. Both were placed on a hill built by the
marina that was above the 10 year flood level. One of these transformers belongs to the marina
and the other belongs to the State. With the transformers at this level, the marina and some of
the State’s facilities are able to remain operational during the 10 year flood events. This 10 year
flood buffer will be lost at elevation 5444 and must be mitigated, including all underground
marine cable which is rated for underwater service.

8. Anchor cable holding capacity and winch adjustment issues along with dead weight anchor
replacement and maintenance

The Chatfield marina concession contract was selected because of the proximity to a vast and
growing population, a very small water level fluctuation, and a permanent minimum pool. The
anchor system at Chatfield has been developed for minimal labor for adjustment, with most
anchors needing no adjustment during a normal operating year. No anchors at all need
adjustment during the busy summer boating season. A new anchoring system must be developed
to handle the larger fluctuations with the reallocation. The study done by Aramark addressed the
maintenance of a constant scope with existing anchors which would maintain holding capacity at
deeper levels. However, the question of increased anchor adjustment was not addressed and the
issue needs to be revisited. New anchors would need to be installed with in-kind holding
capacity to the current system as well as consideration for no interference with deep draft boats
during low water periods. The marina is currently changing all existing anchors to screw-type
anchors and starting to recover all of the concrete barrel anchors.. Unfortunately, the barge and
installation system for this screw anchor system cannot handle the increased depths of the
reallocation.

9. Harbor wind, wave, and ice shift protection during normal operating water levels as well as
10 year flood events

Land masses fully enclose the marina harbor on 3 sides with the open area on the lake side of the
marina protected by a large 18 foot wide dock with a full tire breakwater in front of it. This
configuration fully protects the marina against wind, wave and ice shift events. The
reconstruction must maintain this full protection, in kind.

10. Floating breakwater anchor and adjustment issues

Unlike the Lake Powell breakwater example, the marina breakwater is much lighter weight and
cannot be anchored at the 2 ends only. The main marina floating breakwater has 18 cables
anchoring it in place and the smaller, secondary tire breakwater at the west of the harbor has 2
cables. The secondary breakwater is in place for 10 year flood events only. The multiple cables
assure minimal loss of breakwater anchoring and positioning should there be a cable failure.
There is currently no adjustment needed for the breakwater anchor cables during normal
operating periods. Also, currently, there is no means for breakwater anchor cable adjustment.
Increased depths and fluctuation would require winch platforms at all 20 cables.

11. Harbor excavation and subsequent logistics for relocation and protection of the entire
floating portion of the marina facilities
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The harbor excavation to an elevation of 5412 to accommodate operation of boats at water
elevation 5417 is a product of the 2000-2003 drought years. It also facilitates sand and gravel
material recovery to raise parking lots, land masses and other facilities above the proposed new
high water plus freeboard elevation. The marina is currently anchored by 99 cables and will
need to be moved out of the way and safely re-anchored in a temporary location to clear the
harbor for the excavation. This process will be very time and labor intensive and will interrupt
the marina business for a significant length of time. Ice shift is a tremendous force on the marina
docks which may greatly limit winter work as well as interfere with where the marina can be put
during construction.

12. Rental boat operations including customer access and navigation issues, employee access,
and beach based operations

The rental boat operation currently utilizes an easy access group of docks that are close to the gas
facility. This allows employee costs to be shared. The rental boats are set to come and go well
outside of the marina leased slip area for the safety and peace of mind of both renter and private
boat docking customer. Approximately '% of the rental fleet operates from the sandy shore in
front of the marina.

13. Public restroom proximity for customer access including day use boater, marina patron and
snack bar patrons,

The public restroom, if land based, must be located at a distance equal to the distance now
experienced for day use boats, marina dock patrons, and marina snack bar patrons. The snack
bar is currently operating on a health department variance for the restroom requirement based on
the closeness and ease of access to the present public land based restroom. The floating restroom
in the marina is reserved for Seagulls Restaurant customers only and is limited in capacity
because of the size of the sewage handling pumps and lift station basin.

14. Gas dispensing operations including supplier, customer and employee access

The on-water gasoline facility at the marina has critical placement issues. The gas barge and
floating dispensers must remain close to the road for delivery truck access. Simultaneously, it
must have easy access for boats to docks at a selection of 4 different fueling locations and then
facilitate easy exit in order to meet peak season volume demands. An employee must be in
attendance to monitor the fueling operation and initiate safety and anti-pollution procedures as
needed. This employee is shared with the rental operation. The gas dock facility also houses the
marina pump out equipment and needs to be accessible to the largest boats with the deepest
drafts. The marine pump out facility discharges to the marina store lift station at this time. An
alternate sewage handling scheme would need to be addressed when the store is relocated.

15. Facility beautification for on-going customer appeal

The marina is touted to be one of the nicest facilities in one of the prettiest settings in the western
United States. Beautification of the marina area after reconstruction is extremely important and
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definitely part of the mitigation process.

16. Economic impact of the construction and reallocation process. (Already touched on briefly
by EDAW)

This is an obvious area for detailed discussion which will be visited many more times in the
future.

While this is just an overview, it represents an example of the complexity at hand in regard to the
marina. Revisiting the issues should be in depth and often.

Linda and Roger Perry,
Chatfield Marina, Inc.
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5437’ Alternative

This section describes facility effects and conceptual designs for the relocation and redevelopment of park
facilities that would be impacted by an alternative that would raise the water level of Chatfield Reservoir to
5437, or approximately 7’ lower than the alternative that was previously described. Impacts to park facilities
and programs were based on a future high pool water elevation of 5437’, with an additional buffer of 2 verti-
cal feet to account for wave action and provide a margin of safety. Major facilities, such as buildings and main
roadways, which had to be relocated or redeveloped, were located above the additional buffer of two vertical
feet, at a 5439’ elevation.

Any facilities or use areas that fell below, or close to, elevation 5439’ were evaluated for replacement or ad-
justment. In some cases, an existing parking area or boat ramp would only need to be partially modified to
accommodate the future water level.

An important assumption that guided the conceptual design effort was that no facility or program area would
loose any capacity or functionality as the result of relocation or modification. Put another way, the mitigation
plan provides for in kind replacement of facilities affected by higher water levels. Design and development of
replaced facilities would be completed under current building codes, Colorado State Parks building require-
ments, and to meet American Disability Act (ADA) requirements for public facilities.

It must be emphasized that the mitigation plan reflects a conceptual level of design. More detailed design will
be required to address site-specific conditions and other design factors. Among these, is the need to base the
design on final reservoir operations modeling so that facility locations and features reflect the actual drawdown
conditions that are anticipated after the reallocation project is further refined.

Costs for implementing the recreation mitigation plan are presented in pages A-28 - A-48. A key assumption
in developing the mitigation plan is that fill material will be available from on site sources and that this material
can be obtained from locations below the high water line.

During preliminary stages of this study, design alternatives were considered at varying levels of detail. Fol-
lowing review and discussion with Colorado State Parks and other study participants, a preferred concept was
identified for each major use area. Only the preferred concept is presented in this report.

EDAW August 2007 Page A-2
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Recreation Mitigation Study

Affected Recreational Use Areas and
Facilities

The discussion that follows focuses on the af-
fected use areas and provides an area-by-area
description of what facilities would have to be
relocated or redeveloped. Areas that would
not be influenced, such as the campgrounds,
are not considered in this discussion. The
areas that would be affected include the follow-

ing:

* North Ramp/Massey Draw

» Swim Beach Area

» Kingfisher/Platte River Areas
* Marina Area

*  Plum Creek Area

North Ramp/Massey Draw

This is the only formal boat launch area on
the west side of the reservoir. It includes two
ramps, paved parking and circulation areas,
and a variety of support facilities. The area
also includes a series of picnic shelters. Table
5.1 provides a complete listing of facilities in
the area, noting which of these would be influ-
enced by a water level increase to 5437’.

Map 5.2 is an aerial photo depicting the area
with the 5439’ water elevation shown. As can
be seen in the photo, the two existing boat
ramps would be inundated. Remaining areas,
including most of the parking, the picnic shel-
ters and circulation roads, would remain above
the normal high water line.

NORTH RAMP
TEm UNIT | ‘Grv | ELEVATION 5439
PARKING AREA
Asphalt SF 400,000 NO
BOAT RAMPS
Concrete SF 16,800 Yes
Docks ITEM 4 NA
TRAILS
Concrete Trails SF 60,000 NO
ARCHITECTURE
Restroom Building -West| SF 485 NO
Restroom Building SF 485 NO
Day Use Shelter SF 168 NO
Day Use Shelter - west SF 168 NO
Information kiosk ITEM 2 NO
FURNITURE
Picnic Tables ITEM 32 NO
Benches ITEM 1 NO
Water fountain ITEM 4 NO
Dumpsters ITEM 3 NO
Trash Receptacles ITEM 7 NO
Bollards ITEM 4 NO
Grills ITEM 8 NO
Regulatory Signs ITEM 46 NO
UTILITIES
Water Hydrants ITEM NO
Lift Station ITEM NO
Telephone ITEM NO
ELECTRICAL
Transformers ITEM 1 NO
Light poles ITEM 26 NO

Table 5.1 North Ramp Inventory

EDAW August 2007
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Massey Draw is another popular use area located in the vicinity of the north ramps. Facilities located in this
area are also listed in Table 5.2 and depicted in Map 5.3. The beach area, including a volleyball court and
horseshoe pits, would be inundated at 5439’

MASSEY DRAW
UNIT INUNDATION AT

ITEM UNIT QTY ELEVATION 5439
PARKING AREA

Gravel SF 34,000 NO

Wheel Stops ITEM 34 NO
ITRAILS

Asphalt Trails SF 9,304 50%
IARCHITECTURE

Restroom Building SF 250 NO
FURNITURE

Picnic Tables ITEM 8 YES

Benches ITEM 3 YES

Dumpsters ITEM 2 NO

Trash Receptacles ITEM 3 YES

Grills ITEM 8 YES

Regulatory Signs ITEM 12 NO

Fencing LF 487 NO
RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 YES

Horseshoe Pits ITEM 2 YES

Table 5.2 Massey Draw Inventory
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Swim Beach Area

This is a key use area that is heavily visited.
Swimming is the most popular visitor activity
at Chatfield State Park. Major development
has occurred in this area, including large
parking areas, a swim beach with graded
slopes and sand, and a wide variety of sup-
port facilities such as restrooms, concession
buildings, and others. The area also includes
an extensive network of walkways and trails.
Facilities are itemized in Table 5.3.

As shown in Map 5.4, most of this area would
be inundated at a water elevation of 5437’
and would have to be relocated.

The swim beach area also includes the Deer
Creek Area with its balloon launch facilities
and day use sites. The balloon launch area

is very popular and hosts an annual balloon
festival that attracts thousands of visitors. Fa-
cilities in this area are listed in Table 5.3 and
depicted in Map 5.4. An increase in water el-
evation to 5437’ would not inundate the area.

SWIM BEACH
ow | ST InoNoATON AT
PARKING AREA
Asphalt SF 238,000 75%
Wheel Stops ITEM 274 75%
ITRAILS
Concrete Trails SF 5,112 YES
IARCHITECTURE
Swim beach Shower/Restroom Building SF 1,275 YES
Swim beach Concession Building SF 650 YES
Swim beach First Aid Station SF 510 YES
Information kiosk ITEM 2 YES
FURNITURE
Picnic Tables ITEM 12 YES
Benches ITEM 7 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 10 YES
Bollards ITEM 6 YES
Grills ITEM 8 YES
Regulatory Signs ITEM 17 YES
Fencing LF 929 YES
RECREATIONAL FACILITIES
Lawn SF 80,000 YES
Beach Volleyball Court ITEM 0 YES
Horse Shoe Pits ITEM 0 YES
Sand CY
UTILITIES
Water Hydrants ITEM 2 YES
Lift Station ITEM 1 YES
Telephone ITEM 2 YES
ELECTRICAL
Light poles ITEM 1 YES
Electrical Transformer ITEM 2 YES

Table 5.3 Swim Beach Inventory
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Another use area in this vicinity is
Eagle Cove, which is located just
north of Deer Creek. The limited
facilities in this area are listed in
Table 5.4 and illustrated in Map
5.4. All of the facilities in this area
would have to be relocated.

I
CHATFIELD BALLOON PORT ASSOCIATION

WELCOMES YOU TO
THE MONTGOLFIER LAUNCH SITE
DEDICATED TO 200 YEARS
OF MANNED FLIGHT

EAGLE COVE
UNIT INUNDATION AT

ITEM UNIT QTY ELEVATION 5439
PARKING AREA

Wheel Stops ITEM 29 YES

Gravel SF 13,000 50%
ARCHITECTURE

Portable restroom ITEM 1 YES
FURNITURE

Dumpsters ITEM 1 YES

Trash Receptacles ITEM 1 YES

Regulatory Signs ITEM 2 YES

Fencing LF 84 YES
DEER CREEK
PARKING AREA

Asphalt SF 26,000 NO

Gravel staging road SF 34,000 NO

Wheel Stops ITEM 28 NO
TRAILS

Concrete Trails SF 18,000 NO

Foot bridge LF 15' NO
ARCHITECTURE

Restroom Building SF 485 NO

Information kiosk ITEM 1 NO
FURNITURE

Picnic Tables ITEM 12 NO

Benches ITEM 1 NO

Water fountain ITEM 2 NO

Dumpsters ITEM 1 NO

Bollards ITEM 4 NO

Trash Receptacles ITEM 2 NO

Grills ITEM 11 NO

Regulatory Signs ITEM 5 NO

Wind Sock ITEM 1 NO
LANDSCAPE

Landscaped Island SF 3,421 NO

Decorative stone retaining wall LF 54 NO
UTILITIES

Water Hydrants ITEM 1 NO
ELECTRICAL

Transformers ITEM 1 NO

Table 5.4 Eagle Cove and Deer Creek Inventory
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Jamison/Catfish Flats/Fox Run Group Use CATFISH FLATS
Areas UNIT |INUNDATION AT
ITEM UNIT | oty |ELEVATION 5439
These areas consist of a series of group use areas that
include picnic shelters, restrooms, parking, and related PARKING AREA
facilities. A complete listing of facilities is provided Asphalt SF 61,000 NO
in Tables 5.5-7. Map 5.5 depicts the relationship be- Wheel Stops ITEM 79 NO
tween these facilities and a water elevation of 5437’. At TRAILS
this \éjvate(:i elec\j/a:]lon, sorT: r?f thesebfacmctjles \:voulg be Concrete Trails SF | 18392 YES
inundate an they would have to e redevelope at ARCHITEGTURE
another location. Portions of the trail system would also
Restroom Building SF 485 NO
have to be redeveloped.
Group Picnic Area 1
JAMISON (North)
Walls LF 135 NO
UNIT |INUNDATION AT Group Shelters SF 1,512 NO
ITEM UNIT | a1y |[ELEVATION 5439
Gravel Pavement SF 3,450 NO
PARKING AREA Picnic Tables ITEM 10 NO
Asphalt SF 41,500 50% Electrical Hookup ITEM 1 NO
Wheel Stops ITEM 61 YES Group Picnic Area 2
TRAILS (South)
Concrete Trails SF 30,000 YES
ARCHITECTURE Walls LF 135 YES
Jamison Restroom SF 485 YES Group Shelters SF 756 YES
FURNITURE Gravel Pavement SF 3,000 NO
Picnic Tables ITEM 4 YES Picnic Tables ITEM 8 YES
Benches ITEM 1 YES Electrical Hookup ITEM 1 NO
Water fountain ITEM 2 YES FURNITURE
Dumpsters ITEM 1 YES Picnic Tables ITEM 5 YES
Trash Receptacles ITEM 1 YES Benches ITEM 1 YES
Grills ITEM 4 YES Water fountain ITEM 2 YES
Regulatory Signs ITEM 9 YES
Dumpsters ITEM 1 YES
UTILITIES
- - Trash receptacles ITEM 1 YES
Lift Station ITEM 1 YES
ELECTRICAL Regulatory Signs ITEM 9 YES
Electrical Transformer| ITEM 1 YES UTILITIES
Water Hydrants ITEM 3 NO
Table 5.5 Jamison Inventory Lift Station ITEM ] NO
ELECTRICAL
Electrical Transformer ITEM 1 NO

Table 5.6 Catfish Flats Inventory
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FOX RUN
o | S e
PARKING AREA
Gravel SF 31,000 NO
TRAILS
Concrete Trails SF 47,688 50%
IARCHITECTURE
Portable Restrooms ITEM 2 NO
Group Picnic Area
Walls LF 135 YES
Group Shelters SF 1,512 YES
Gravel Pavement SF 3,450 YES
Picnic Tables ITEM 8 YES
Electrical Hookup YES/NO| No
FURNITURE
Picnic Tables ITEM 0 YES
Benches ITEM 0 YES
Water fountain ITEM 0 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 2 YES
Regulatory Signs ITEM 5 50%
Fencing LF 716 NO
RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES
UTILITIES
Water Hydrants ITEM 1 NO

Table 5.7 Fox Run Inventory

Group Reservation Picnic
Facility Use By
“Reservation Only”
Maximum Capacity 75 Persons
For Information Call
Park Headquarters
303-791-7275 .

W
i

RESERVED TODAY
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Kingfisher/Platte River Areas KINGFISHER AREA
A variety of uses occur at this end of the reservoir, ITEM UNIT %’;‘J éﬁ'_‘&:ﬁgﬁ’; :‘;9
especially around the gravel ponds that lie between
the reservoir and the main park road that leads to the PARKING AREA
campground/marina area. The large gravel pond is Gravel SF | 38,000 YES
used by dog training clubs, non-motorized boaters, Wheel Stops ITEM 28 YES
fishermen, and others. There are relatively few de- FURNITURE
veloped facilities in this area, primarily parking areas Portable Restrooms | ITEM 1 YES
and trails. These are listed in Table 5.8. Map 5.6 Dumpsters ITEM 1 YES
shows the area in detail and highlights the fact that Trash receptacles ITEM 1 YES
all existing facilities in this area would be inundated Regulatory Signs ITEM 3 YES
at 5439'. Fencing LF 375 YES
GRAVEL PONDS
PARKING AREA
Gravel SF | 86,500 YES
Wheel Stops ITEM 38 YS
ARCHITECTURE
Portable Restrooms ITEM 1 YES
FURNITURE
Picnic Tables ITEM 4 YES
Dumpsters ITEM YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 18 YES
Fencing LF 596 YES
PLATTE RIVER
PARKING AREA
IAsphalt SF | 19,000 NO
\Wheel Stops ITEM 87 NO
TRAILS
Concrete Trails SF 9,000 50%
IARCHITECTURE
Restroom Building SF 250 NO
FURNITURE
Picnic Tables ITEM 0 NO
Benches ITEM 2 NO
Dumpsters ITEM 0 NO
Trash receptacles ITEM 2 NO
Regulatory Signs ITEM 7 NO
Fencing LF 743 NO
UTILITIES
\Water Hydrants ITEM 1 NO
Table 5.8 Kingfisher Area
EDAW August 2007 Page A-13
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Marina Area RIVERSIDE MARINA AREA
o _ UNIT INUNDATION AT
This is a major use area that has been ex- ITEM UNIT QTY ELEVATION
tensively developed. The area includes the 5439
marina itself, a fishing pier, extensive paved Boat Ramp - concrete SF 4,750 YES
parking areas, a boat ramp, group picnic PARKING AREA
sites, and an extensive network of walkways Asphalt SF 148,000 50%
and trails. A detailed list of facilties is pro- Wheel Stops ITEM 36 50%
vided in Table 5.9. TRAILS
Concrete Trails SF 7,000 YES
Map 5.7 shows the area in detail and depicts IARCHITECTURE
the 5439 water elevation. Nearly all of the Concessions Building SF 656 YES
existing facilit_ies in this_ area would be af- Shower/Restroom Building SF 656 YES
fectefj by an increase in the water level to Day Use Shelter SF 168 YES
5439’ and most of the area would have to be I ormation Kiosk — ] VES
redevebped' Group Picnic Area
Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookups ITEM 1 YES
FURNITURE
Picnic Tables ITEM 10 YES
Benches ITEM 1 YES
Water Fountain ITEM 1 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 4 YES
Regulatory Signs ITEM 37 YES
RECREATION FACILITIES
Beach Volleyball Court ITEM 1 YES
Horseshoe Pits ITEM 2 YES
UTILITIES
Water Hydrants ITEM 2 YES
ELECTRICAL
Light Poles ITEM 1 YES
WATER-BASED OPERATIONS
Concessions Building SF 4,500 RELOCATION
Riverside Marina Slips RELOCATION
Boat Rental Slips/Dock RELOCATION

Table 5.9 Marina Area Inventory
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MARINA POINT
Tem UNIT | Gty | ELEVATION 5444
PARKING AREA
Asphalt SF 136,500 YES
Wheel Stops ITEM 200 YES
ITRAILS
Concrete Trails SF 14,000 YES
IARCHITECTURE
Restroom Building SF 485 YES
ADA Fishing Pier SF 2,000 YES
Information kiosk ITEM 0
Group Picnic Area
Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookup YES/NO | vyes
FURNITURE
Picnic Tables ITEM 0 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 2 YES
Regulatory Signs ITEM 9 YES
Fencing LF 138 YES
RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES
UTILITIES
Water Hydrants ITEM 1 YES
ELECTRICAL
Light poles ITEM 3 YES
Electrical Transformer ITEM 2 YES
ROXBOROUGH COVE
PARKING AREA
Gravel SF 7,950 YES
IARCHITECTURE
Vault Restroom Building SF 250 YES
FURNITURE
Picnic Tables ITEM 5 YES
Trash Receptacles ITEM 3 YES
Regulatory Signs ITEM 8 YES
UTILITIES
Lift Station ITEM 1 YES
ELECTRICAL
Electrical Transformer ITEM 1 YES

Table 5.10 Marina Point & Roxborough Cove Inventory
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Plum Creek Area PLUM CREEK AREA
] ) UNIT INUNDATION AT
This area serves as a trailhead and also ITEM UNIT QTy ELEVATION 5444
has a day use area with tables, a rest- PARKING AREA
room, and parking. A list of facilities in Gravel SF 35.000 YES
this area is provided in Table 5.11. Map TRAILS
5.8 shows the current area layout. Concrete Trails SF 7,200 YES
IARCHITECTURE
Restroom Building SF 485 YES
FURNITURE
Picnic Tables ITEM 11 YES
Benches ITEM 1 YES
Dumpsters ITEM 1 YES
Regulatory Signs ITEM 2 YES
Fencing LF 697 YES
RECREATIONAL
Volleyball ITEM 1 YES

Table 5.11 Plum Creek Inventory
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Mitigation Plan

This section provides an area by area discussion and conceptual designs for replacing facilities affected by an
increase in water level to 5437’. Cost estimates for facility replacement are presented at the back of this sec-
tion.

North Boat Ramp

* High Pool Elevation, 5437’, results in partial inundation of this facility, with ramps becoming inoperable.

+ Facilities affected are the boat ramps.

* Boat ramps would be constructed to extend to the elevation of the existing ramps in order to operate at low
water levels. The gradient (slope) on the new ramps would be reduced.

The resulting concept is illustrated in Map 5.9.

Massey Draw Day Use Area

» Raising the water level to a High Pool Elevation of 5437’ severely reduces the recreation capacity of this
area but does not inundate the existing parking area and restrooms.

« Mitigation to this area would include creating a usable recreational area in a location closer to large parking
area, with a similar amount of usable area that currently exists. Existing beach volleyball and horseshoe

pits would be rebuilt. Furniture can be stored and relocated to future area.

The resulting mitigation concept is illustrated in Map 5.9.
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Chatfield State Park
Recreational Mitigation Study
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Swim Beach and Vicinity

Impacts in the Swim Beach vicinity are the most substantial of all facilities located along the shoreline. The
majority of the Swim Beach site and associated parking area would be inundated and a number of other facilities
would also be affected. The mitigation concept is described below and is illustrated in Map 5.10.

Swim Beach

» Swim beach area is completely inundated at 5437°.

» The facility would be relocated to the west of the current facility. A swim beach area of similar quality to that
presently existing could be developed at this location.

* In order to construct a beach, the existing facility will need to be demolished and excavated. Sand will
need to be saved and also imported to create the new beach environment. The excavated material will
assist in filling low areas that would be inundated at 5439’ to ensure these areas are usable at this pro-
posed elevation.

* The current buildings, lawn area, and recreation facilities would be rebuilt in the new location.

Jamison Picnic Area/ Catfish Flats & Fox Run Group Picnic Areas

The existing parking at Jamison and the day use area at Catfish Flats would be partially inundated. New park-
ing facilities at Jamison would be developed closer to the road. These areas, which currently don’t directly
relate to the water, would have an improved setting, each situated on an elevated site overlooking the reser-
voir. Earthfill would be used to raise each area to create this close relationship with the water.
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Kingfisher Day Use Area

» Kingfisher area is entirely inundated at 5437’.

* Anew parking area would be developed along the shoreline at a site west of its current location. The area
would include a portable restroom and similar facilities to those that exist at the current site.

» Existing trail connections would be redeveloped above the high waterline to provide similar recreational op-
portunities.

Gravel Ponds

* The gravel ponds are not inundated at 5437’; however, the road to the parking area is partially inundated.
This road would be raised with earth fill and rebuilt.
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Marina Area

There is significantly higher topography in the Marina area, which somewhat limits impacts to shoreline facili-
ties. The mitigation concept for this area is shown in Map 5.12.

Marina Point/South Ramp

* Marina Point facilities are impacted at the proposed water elevation. While most of the facilities are above
the 5439, most of the parking area falls below that elevation. The result is a relocation of the parking which
will effer the group day use area, volleyball and horseshoe pits. These facilities, which weren’t inundated,
will also have to be relocated.

« Significant earthwork in the form of earth fill needs to be accomplished to ensure future use in this area.
The current facilities would be located on an elevated surface. This fill placement would include construc-
tion of new breakwaters similar to those that currently exist that would function at water elevation 5437°.

* Due to the possibility of increased water fluctuations, the marina store and restaurant were relocated to
the shoreline. The marina would be developed on a flotation system for the designed for the occurrence of
water above the 5437’ elevation.

» The parking areas, day use shelters, group use area and recreational areas associated with the South
Ramp would also be mostly inundated at 5439’. These areas would be rebuilt on fill areas in the same
general location where they currently exist.

» The boat rental site would need to be raised and relocated slightly to the West.

* Trails and walkways in the inundated area would be rebuilt.

« There is a distinct possibility that construction activities in the marina vicinity will result in a loss of revenue
to the marina operator and state park. The window when construction could occur without significantly
affecting marina operations is relatively short, extending from November through March. This is probably
not enough time to complete the required reconstruction, particularly if adverse weather conditions are en-
countered. Potential economic effects resulting from this disruption are discussed in Chapter 4 of the main
report.

Roxborough Cove Day Use Area

« This small yet popular day use area is entirely inundated at water elevation 5439’. It would be relocated
to a new location close to its existing one. Easy access to the shoreline, which it currently enjoys, would
remain as the draw card for this area.

Plum Creek Day Use Area and Trailhead

* Plum Creek Day Use Area is entirely inundated at the proposed water elevation.

* The area would be relocated to the southern edge of the reservoir. The recreational facilities would be
replaced at this location and a new restroom would be built.

* The Plum Creek trailhead would be relocated to this area and inundated trail segments replaced.
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5437’ Alternative Mitigation Cost Estimate

EDAW, Inc.
CONCEPT PLAN COST ESTIMATE July 31, 2007
UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
2007
NORTH RAMP
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Asphalt Trail SF 0 $0.78 $0 Asphalt trail to picnic shelters
Remove Existing Concrete trails SF 200 $0.78 $156
Remove Existing Asphalt Pavement SF 32000 $0.78 $24,960
Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
Remove & Relocate Existing Shade Structure EA 0 $10,400.00 $0
Remove and relocate Information Kiosk Signage EA 2 $1,040.00 $2,080
Remove & Relocate Existing Light Poles EA 2 $3,120.00 $6,240
CATEGORY SUBTOTAL $36,741
EARTHWORK
Bulk Embankment (03 3556 $2.08 $7,396 (Fill = 47000 CY)
Excavation and Hauling oy 3556 $3.12 $11,005 Isrsgudes excavation and 1 mile haul to construction
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cYy 3556 $4.16 $14,793 stockpile, and spread all new landscape areas
Fine Grading SF 335500 $0.03 $10,468 Assumes 120% of all paved and landscape areas
CATEGORY SUBTOTAL $54,152
ROADS AND PARKING
Asphalt SF 20000 $2.31 $46,139 Includes new asphalt for regraded area
Striping ALLOW 1 $5,200.00 $5,200
Curb and gutter LF 1000 $8.32 $8,320
CATEGORY SUBTOTAL $59,659
BOAT RAMPS
Concrete Includes all launch lanes (8), plus extension for
SF 29000 $8.32 $241,280 operations at 5417. 8 inch stamped concrete
Rip Rap Erosion Protection Allow 1 $15,600.00 $15,600 At Boat ramp
Docks ITEM 4 $1,040.00 $4,160 Assume reuse of docks. Salvage, store &relocate.
CATEGORY SUBTOTAL $261,040
TRAILS
Concrete Trails SF 0 $3.64 $0 Assumes 6' wide path
Asphalt Trail SF 0 $2.08 $0 Assumes 6' wide path
CATEGORY SUBTOTAL $0
STRUCTURES
Restroom Building -West SF 0 $234.00 $0 Remain in place - not affected
Restroom Building SF 0 $234.00 $0 Remain in place - not affected
Day Use Shelter EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Information kiosk EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $0
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA 0 $104.00 $0 shelters
Benches ITEM 0 $0.00 $0 not affected
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building - Not affected
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Bollards ITEM 0 $156.00 $0 gaFe .posts atllaunch ramps - store and relocate in
existing location
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line. Assumed length
for relocated hydrants
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
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UNIT EXTENDED

ITEM UNIT |UNITQTY| COST COST NOTES

Water Hydrants EA 0 $1,560.00 $0 F_ro_st Free Hydrar.ﬂ Includes connection to local
piping and trenching costs

Lift Station ITEM 0 $15,600.00 $0 not affected

Storm Water Inlets EA 0 $3.640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 S‘to'rm Water |nletlfor oil separation includes new
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 200 $15.60 $3.120 Qnd_erground glectrlc dlgtnbutlon in conduit. Allow for]
lighting and misc. electric.

Telephone Line EA 0 $2,600.00 $0 Underground telephone wire in conduit

Transformers ITEM 0 $0.00 $0 75 KVA

Light poles ITEM 2 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $3,120

LANDSCAPE

Seeding Dryland Grasses SF 1000 $0.10 $104 Allowance. Drilled seeding disturbed areas.

Straw Mulch SF 1000 $0.03 $31 Crimped over seeded areas

Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas

Deciduous Trees EA 0 $312.00 $0 Allowance. 2.5 " Caliper

Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height

Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $135

IRRIGATION

Point of Connection EA 0 $2,080.00 $0 Connection to water main, vacuum breaker,

Spray lrrigation SF 0 $1.04 $0 Large Radius Pop Up Heads

Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $0

SUBTOTAL $414,847

CONTRACTORS GENERAL CONDITIONS 12% $49,782

CONCEPT PLAN CONTINGENCY 25% $103,712

GRAND TOTAL $568,340
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
MASSEY DRAW
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Asphalt Trail SF 5600 $0.78 $4,368 Asphalt trail to picnic shelters
Remove horse shoe boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $7,881
EARTHWORK
Bulk Embankment cY 1500 $2.08 $3,120
Excavation and Hauling cY 1500 $3.12 $4,680
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread CY 880 $4.16 $3,661 stockpile, and spread all new landscape areas
Fine Grading SF 1000 $0.05 $52 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $21,913
PARKING AREA
Gravel SF 34000 $0.00 $0 not affected
Wheel Stops ITEM 34 $0.00 $0 not affected
CATEGORY SUBTOTAL $0
TRAILS
Concrete Trails SF 0 $3.64 $0
Asphalt Trail SF 5600 $2.08 $11,648 Assumes 6' wide path
CATEGORY SUBTOTAL $11,648
ARCHITECTURE
Restroom Building SF 0 $234.00 $0 not affected
CATEGORY SUBTOTAL $0
FURNITURE
Picnic Tables ITEM 8 $104.00 $832 Remove, store and relocate tables
Benches ITEM 2 $104.00 $208 Remove, store and relocate 2 timber benches
Dumpsters ITEM 0 $780.00 $0 not affected
Trash Receptacles ITEM 3 $52.00 $156 Remove, store and relocate.
Grills ITEM 0 $78.00 $0 not affected
Regulatory Signs ITEM 0 $208.00 $0 not affected
Fencing LF 0 $15.60 $0 not affected
CATEGORY SUBTOTAL $1,196
RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 2 $1,040.00 $2,080
CATEGORY SUBTOTAL $7,280
LANDSCAPE
Seeding Dryland Grasses SF 392040 $0.10 $40,772 Allowance - 9 acres day use area. Drilled seeding
Straw Mulch SF 392040 $0.05 $20,386 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $106,008
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $29,380
SUBTOTAL $185,306
CONTRACTORS GENERAL CONDITIONS 12% $22,237
CONCEPT PLAN CONTINGENCY 25% $46,327
GRAND TOTAL $253,869
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COSsT COST NOTES
EAGLE COVE
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove and relocate post and cable barrier LF 84 $10.40 $874
Remove and relocate dumpster EA 1 $104.00 $104
CATEGORY SUBTOTAL $3,243
EARTHWORK
Bulk Embankment CcY 2500 $2.08 $5,200
Excavation and Hauling oy 2500 $3.12 $7.800 Isr;::‘aludes excavation and 1 mile haul to construction
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 250 $4.16 $1,040 stockpile, and spread all new landscape areas
Fine Grading SF 40000 $0.05 $2,080 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $26,520
PARKING AREA
Wheel Stops ITEM 29 $20.80 $603 Relocated 6"x8"x8' CCA timber
Gravel SF 13000 $0.78 $10,140 Assume 8" depth base course = 40 SF/CY
CATEGORY SUBTOTAL $10,743
ARCHITECTURE
Portable restroom ITEM 1 $780.00 $780 Relocation to new location
CATEGORY SUBTOTAL $780
FURNITURE
Dumpsters ITEM 0 $780.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $52.00 $52 Remove and relocate.
Regulatory Signs EA 2 $208.00 $416 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $468
LANDSCAPE
Seeding Dryland Grasses SF 65340 $0.10 $6,795 Drilled seeding
Straw Mulch SF 65430 $0.05 $3,402 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $390.00 $19,500 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 8' Average Height
Shrubs EA 100 $26.00 $2,600 5 Gallon Shrubs
CATEGORY SUBTOTAL $41,398
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 175 $78.00 $13,650 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $15,730
SUBTOTAL $98,882
CONTRACTORS GENERAL CONDITIONS 12% $11,866
CONCEPT PLAN CONTINGENCY 25% $24,720
GRAND TOTAL $135,468
PARK-ENTRANCE STATHON-PEER-GREEK
EXISTING AREA IS NOT DISTURBED
DEER CREEK- DAY USE-AREA
EXISTING AREA IS NOT DISTURBED
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
SWIM BEACH
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 12000 $0.78 $9,360
Remove Existing Asphalt Pavement SF 35292 $0.78 $27,528
Remove Existing Turf SF 50000 $0.05 $2,600
Remove Existing Traffic Signs ALLOW 1 $2,080.00 $2,080 Store and reinstall at future locations
Remove and relocate Information Kiosks EA 2 $1,040.00 $2,080
Demolish Existing Buildings ALLOW 1 $20,800.00 $20,800
Remove and relocate wheel stops EA 310 $20.80 $6,448 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.20 $4,831
Remove and relocate post and rail fence LF 44 $20.80 $915
CATEGORY SUBTOTAL $78,907
EARTHWORK
Bulk Earthwork CcY 171000 $4.16 $711,360 In Place - (Cut = 765,000, Fill = 20,457 CY)
Bulk Cut cY 765000 $2.08 $1,591,200
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling oy 0 $3.12 $0 Isr;tceludes excavation and 1 mile haul to construction
Topsoil - Strip , Stockpile and Spread cy 6618 $4.16 $27,531 stc‘;r;‘f: gngZ‘;t:’e;Z";‘l’l":'e;t Eﬁﬁiﬁgfﬁ:g
Fine Grading SF 900000 $0.05 $46,800 Assumes all paved and landscape areas + 20%
CATEGORY SUBTOTAL $2,387,291
ROADS AND PARKING
Asphalt SF 36000 $2.31 $83,050
Striping ALLOW 1 $5,200.00 $5,200
CATEGORY SUBTOTAL $88,250
TRAILS
Concrete Trails SF 12000 $3.64 $43,680 Assumes 6' wide path
CATEGORY SUBTOTAL $43,680
STRUCTURES
Swim beach Shower/Restroom Building SF 1600 $234.00 $374,400
Swim beach Concession Building SF 650 $234.00 $152,100
Swim beach First Aid Station SF 510 $234.00 $119,340
Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 7000 $3.64 $25,480
CATEGORY SUBTOTAL $671,320
FURNISHINGS
Picnic Tables EA 12 $104.00 $1,248 Store and relocate picnic tables at future locations
Benches ITEM 7 $0.00 $0
Water fountain ITEM 2 $0.00 $0
Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations
Trash Receptacles ITEM 10 $52.00 $520 Store and reinstall at future locations
Bollards ITEM 6 $156.00 $936 store and relocate in existing location
Grills ITEM 8 $78.00 $624 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition divisior
Fencing - Chain Mesh LF 929 $10.40 $9,662
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $16,110
RECREATIONAL FACILITIES
Beach Sand cY 13500 $15.60 $210,600 120,000 SF assumed depth of 3' = 13500 CY
CATEGORY SUBTOTAL $210,600
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UNIT EXTENDED

ITEM UNIT | UNIT QTY COST COST NOTES

UTILITIES

Water Line LF 250 $7.80 $1,950 1" diameter water distribution line

Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral

Sanitary Sewer Manhole EA 2 $3,640.00 $7,280

Water Hydrants EA 2 $1,560.00 $3.120 F_rqst Free Hydrapt Includes connection to local
piping and trenching costs

Lift Station ITEM 2 $0.00 $0 not affected

Storm Water Inlets EA 3 $3,640.00 $10,920 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 2 $10,400.00 $20,800 S}qrm Water |n|etlfor oil separation includes new
piping and trenchinc

Storm Water Pipe LF 1000 $24.96 $24,960 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $72,150

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui

Telephone EA 1 $2,600.00 $2,600 Underground telephone wire in conduit

Transformers EA 0 $10,400.00 $0 75 KVA

Light poles ITEM 0 $2,080.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $10,400

LANDSCAPE

Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas

Seeding Irrigated Turf Grasses SF 30000 $0.16 $4,680 Allowance. Drilled seeding disturbed areas

Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas

Hydro Mulch SF 30000 $0.05 $1,560 Spray mulch over seeded areas

Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper

Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height

Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $51,090

IRRIGATION

Point of Connection EA 1 $2,080.00 $2.080 Connection to water main, vacuum breaker,
controller

Spray lIrrigation SF 80000 $1.04 $83,200 Large Radius Pop Up Heads

Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $112,580

SUBTOTAL $3,742,377

CONTRACTORS GENERAL CONDITIONS 12% $449,085

CONCEPT PLAN CONTINGENCY 25% $935,594

GRAND TOTAL $5,127,056
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COSsT COST NOTES
JAMISON
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 0 $0.78 $0 See Overall Trails Cost Division at end of document
Remove Existing Asphalt Pavement SF 41500 $0.78 $32,370
Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
Remove and relocate wheel stops EA 61 $10.40 $634 Remove, store and relocate
Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
CATEGORY SUBTOTAL $41,510
EARTHWORK
Bulk Earthwork CcY 3000 $4.16 $12,480
Bulk Embankment cY 3000 $2.08 $6,240 (fill = 3000 CY)
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling cy 10000 $3.12 $31.200 Isr;gudes excavation and 1 mile haul to construction
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 1390 $4.16 $5,782 stockpile, and spread all new landscape areas
Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $61,162
ROADS AND PARKING
Asphalt SF 41500 $2.31 $95,738 Includes new asphalt for regraded area
Striping ALLOW 1 $1,040.00 $1,040
CATEGORY SUBTOTAL $96,778
TRAILS
Concrete Trails SF 1000 $3.64 $3,640 See Overall Trails Cost Division at end of documen
CATEGORY SUBTOTAL $3,640
STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total
CATEGORY SUBTOTAL $0
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA 0 $104.00 $0 shelters
Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 ioastttached per restroom building, part of Restroom
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Flro_st Free Hydrar'wt Includes connection to local
piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 S.tqrm Water |n|etAfor oil separation includes new
piping and trenching
Storm Water Pipe LF $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in conduit
Telephone EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition divisior
CATEGORY SUBTOTAL $0
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LANDSCAPE

Seeding Dryland Grasses
Straw Mulch

Hydro Mulch

Deciduous Trees
Evergreen Trees

Shrubs

CATEGORY SUBTOTAL

IRRIGATION
Point of Connection

Spray Irrigation

Bubbler Irrigation
CATEGORY SUBTOTAL

SUBTOTAL

CONTRACTORS GENERAL CONDITIONS
CONCEPT PLAN CONTINGENCY
GRAND TOTAL

SF
SF
SF
EA
EA
EA

EA

SF
Per Plant

12%
25%

OO o oo o

$0.10

$0.05

$0.05
$390.00
$364.00
$26.00

$2,080.00

$1.04
$78.00

$0
$0
$0
$0
$0
$0

$0

$0

$0
$0

$0

$203,090
$24,371
$50,772

$278,233

Allowance. Drilled seeding disturbed areas.
Crimped over seeded areas

Spray mulch over seeded areas
Allowance. 2.5 " Caliper

Allowance. 8' Average Height

Allowance. 5 Gallon Shrubs

Connection to water main, vacuum breaker,
controller
Large Radius Pop Up Heads

Bubbler at Trees and Shrubs
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
CATFISH FLATS - GROUP AREA 1 & 2
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 18392 $0.78 $14,346
Remove Existing Asphalt Pavement SF 0 $0.78 $0
Remove and relocate wheel stops EA 0 $10.40 $0 Remove, store and relocate
Demolish & Remove Existing Restroom ALLOW 0 $5,200.00 $0
Remoye Existing shelter structures, store, EA 1 $10,400.00 $10,400
demolish walls
CATEGORY SUBTOTAL $27,011
EARTHWORK
Bulk Embankment CcY 5000 $2.08 $10,400 no fill
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling oy 10000 $3.12 $31.200 Isr;tceludes excavation and 1 mile haul to construction
Topsoil - Strip , Stockpile and Spread oy 1420 $4.16 $5007  |Assumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 7000 $0.05 $364 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $58,271
ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0
CATEGORY SUBTOTAL $0
TRAILS
Concrete Trails SF 5000 $3.64 $18,200 See Overall Trails Cost Division at end of document
CATEGORY SUBTOTAL $18,200
STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total
Group Picnic Area 1 75 person capacity
Walls FF 0 $36.40 $0 135 LF, 56"h
Dimensions of canopies approx:18'x21' ea.- 4
Reinstall Group Shelters EA 0 $7.800.00 $0 canopies
Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 0 $0.78 $0
Store and relocate picnic tables under relocated
Picnic Tables ITEM 0 $104.00 $0 shelters
Grills ITEM 0 $104.00 $0 Grou.p grill - remove, store and reinstall at future
locations
CATEGORY SUBTOTAL $0
Group Picnic Area 2 75 person capacity
Walls FF 0 $36.40 $0 135 LF, 56" heighl
Dimensions of canopies approx. 18'x21' - 2 canopies
Group Shelters EA 0 $7,800.00 $0
Gravel Pavement SF 0 $0.78 $0
Store and relocate picnic tables under relocated
Picnic Tables ITEM 0 $104.00 $0 shelters
Grills ITEM 0 $104.00 $0 Grou.p grill - remove, store and reinstall at future
locations
CATEGORY SUBTOTAL $0
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA 0 $104.00 $0 shelters
Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building, part of Restroom
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
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UNIT EXTENDED

ITEM UNIT |UNITQTY| COST COST NOTES

Sanitary Sewer Manhole EA 0 $3,640.00 $0

Water Hydrants EA 0 $1,560.00 $0 Frgst Free Hydrarlﬂ Includes connection to local
piping and trenching costs

Lift Station ITEM 0 $0.00 $0 not affected

Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 S_to_rm Water |nlet.for oil separation includes new
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui

Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit

Transformers EA 0 $2,600.00 $0 75 KVA

Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition divisior

CATEGORY SUBTOTAL $0

LANDSCAPE

Seeding Dryland Grasses SF 50000 $0.10 $5,200 Allowance. Drilled seeding disturbed areas

Straw Mulch SF 50000 $0.05 $2,600 Crimped over seeded areas

Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas

Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper

Evergreen Trees EA 12 $364.00 $4,368 Allowance. 8' Average Height

Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $23,218

IRRIGATION

Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller

Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads

Bubbler Irrigation Per Plant 75 $78.00 $5,850 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $7,930

SUBTOTAL $134,630

CONTRACTORS GENERAL CONDITIONS 12% $16,156

CONCEPT PLAN CONTINGENCY 25% $33,658

GRAND TOTAL $184,443
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UNIT EXTENDED
ITEM UNIT |UNITQTY| COST COST NOTES
FOX RUN
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 31000 $0.16 $4,836
Remove Existing Concrete trails SF 2000 $0.78 $1,560
Remgve Existing shelter structures, store, ALLOW 1 $10,400.00 $10,400
demolish walls
Remove horse show boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $20,309
EARTHWORK
Bulk Embankment CcY 6000 $2.08 $12,480
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling cy 7000 $3.12 $21,840 LT{;IUdeS excavation and 1 mile haul to construction
. . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 1500 $4.16 $6,240 stockpile, and spread all new landscape areas
Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $46,020
ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0
CATEGORY SUBTOTAL $0
TRAILS
Concrete Trails SF 1000 $3.64 $3,640
CATEGORY SUBTOTAL $3,640
STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location
Group Picnic Area 75 person capacity
Walls FF 0 $36.40 $0 135LF, 56"h
Dimensions of canopies approx:18'x21' ea.-
Reinstall Group Shelters EA 0 $10,400.00 $0 canopies
Gravel Pavement SF 0 $0.78 $0
Store and relocate picnic tables under relocated
Picnic Tables ITEM 0 $104.00 $0 shelters
Grills ITEM 0 $104.00 $0 Grou.p grill - remove, store and reinstall at future
locations
CATEGORY SUBTOTAL $0
FURNISHINGS
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Remove and relocate to future locatior
Fencing LF 0 $10.40 $0 Remove and relocate to future location
CATEGORY SUBTOTAL $0
RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 0 $5,200.00 $0 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 0 $520.00 $0
CATEGORY SUBTOTAL $0
UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 F_ro_st Free Hydrarjt Includes connection to local
piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 S'to'rm Water |n|etlfor oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone EA 0 $2,600.00 $0 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 30 Cost accounted for in demolition divisior
CATEGORY SUBTOTAL $0
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LANDSCAPE
Seeding Dryland Grasses SF 5000 $0.10 $520 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5000 $0.05 $260 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $390.00 $7,800 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $364.00 $1,820 Allowance. 8' Average Height
Shrubs EA 20 $26.00 $520 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,920
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080
SUBTOTAL $82,969
CONTRACTORS GENERAL CONDITIONS 12% $9,956
CONCEPT PLAN CONTINGENCY 25% $20,742
GRAND TOTAL $113,668
UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
KINGFISHER AREA
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Traffic Signs ALLOW 1 $520.00 $520 Store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 375 $10.40 $3,900
Remove and relocate wheel stops EA 28 $10.40 $291 Remove existing and relocate to future location
CATEGORY SUBTOTAL $6,976
EARTHWORK
Bulk Embankment CcY 2500 $2.08 $5,200
Rock Removal Allow 1 $2,600.00 $2,600 Allowance for unclassified rock removal
Excavation and Hauling cy 2500 $3.12 $7.800 Lr;t(:eludes excavation and 1 mile haul to construction
) . . Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 850 $4.16 $3,536 stockpile, and spread all new landscape areas
Fine Grading SF 46000 $0.05 $2,392 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $21,528
ROADS AND PARKING
Gravel SF 38000 $0.78 $29,640
CATEGORY SUBTOTAL $29,640
FURNISHINGS
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,612
LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $390.00 $3,900 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $364.00 $3,640 Allowance. 8' Average Height
Shrubs EA 25 $26.00 $650 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $14,985
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller
Spray lIrrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 45 $78.00 $3,510 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,590
SUBTOTAL $80,332
CONTRACTORS GENERAL CONDITIONS 12% $9,640
CONCEPT PLAN CONTINGENCY 25% $20,083
GRAND TOTAL $110,054
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UNIT EXTENDED
ITEM UNIT [UNITQTY| COST COST NOTES

GRAVEL POND AREA

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
Remove and relocate wheel stops EA 38 $10.40 $395 Remove, store and relocate
Remove & Relocate Post and cable fencing LF 596 $10.40 $6,198
CATEGORY SUBTOTAL $9,067
EARTHWORK
Bulk Embankment cY 1000 $2.08 $2,080 (fill = 1000 CY cut = 1000 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling cy 1000 $3.12 $3,120 Lr;tc;udes excavation and 1 mile haul to construction
Topsoil - Strip , Stockpile and Spread oy 850 $4.16 $3536  |/\Ssumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 45000 $0.05 $2,340 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $12,116
ROADS AND PARKING
Asphalt SF 10000 $2.31 $23,100 Includes new asphalt for regraded arez
Bridge EA 0 $300,000.00 $0 Include installation costs
CATEGORY SUBTOTAL $23,100
STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location
CATEGORY SUBTOTAL $0
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA 0 $104.00 $0 shelters
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition divisior
CATEGORY SUBTOTAL $0
LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080
SUBTOTAL $46,363
CONTRACTORS GENERAL CONDITIONS 12% $5,564
CONCEPT PLAN CONTINGENCY 25% $11,591
GRAND TOTAL $63,517

PLATTERIVER

EXISTING AREA IS NOT DISTURBED
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UNIT EXTENDED

ITEM UNIT | UNIT QTY COST COST NOTES
MARINA POINT
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing shelter structures, store ALLOW 1 $20,800.00 $20,800 6 canopies
Remove Existing Concrete Plaza at group area SF 5088 $0.78 $3,969
Remove Existing Concrete trails SF 38000 $0.78 $29,640 Includes Riverside South Ramp trails
Remove Existing Asphalt Pavement SF 155000 $0.78 $120,900
Remove Existing Regulatory Signs ALLOW 1 $208.00 $208
Remove and relocate wheel stops EA 200 $10.40 $2,080 Remove, store and relocate
Remove & relocate timber fencing LF 138 $10.40 $1,435
Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
Remove & Relocate Existing Light Poles EA 3 $3,120.00 $9,360
Remove horse show boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $197,105
EARTHWORK
Bulk Embankment ey 1000 $2.08 $2,080 Earthworks accounted for in Riverside Area takeoffs.
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 1000 $3.12 $3,120 site

Assumes 6" depth removal at surfaced areas,

Topsoil - Strip , Stockpile and Spread cY 4350 $4.16 $18,096 stockpile, and spread all new landscape areas
Fine Grading SF 240000 $0.05 $12,480 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $36,816

ROADS AND PARKING

Asphalt SF 86679 $2.31 $199,963 Includes new asphalt for regraded aree
Striping ALLOW 1 $2,080.00 $2,080
CATEGORY SUBTOTAL $202,043
TRAILS
Concrete Trails SF 36000 $3.64 $131,040 A3§ume§ 6 Mde path, all proposed trails for Marina
Point, Riverside, south ramp, to Roxborough Cove
CATEGORY SUBTOTAL $131,040
STRUCTURES
Group Picnic - Marina Point 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF, 56"h
Dimensions of canopies approx:18'x21' ea.- 6
Reinstall Group Shelters ALLOW L $20,800.00 $20,800 canopies
Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875
ITEM 10 $104.00 $1.040 Store and relocate picnic tables under relocated
Picnic Tables : ! shelters
Electric hookups ALLOW 1 $520.00 $520 E:x/:;lon of conduit and outlets, not connection to
Grills ITEM 1 $104.00 $104 Grou_p grill - remove, store and reinstall at future
locations
CATEGORY SUBTOTAL $64,911
ADA Fishing Pier ALLOW 1 $5,200.00 $5,200 Remove and relocate to future locatior
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Restroom Building SF 1100 $234.00 $257,400
CATEGORY SUBTOTAL $263,380
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UNIT EXTENDED

ITEM UNIT | UNIT QTY COST COST NOTES

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Qty allowed for in group structure

Benches ITEM 1 $104.00 $104 Store and reinstall at future locations

Water fountain ITEM 2 $0.00 $0 2 attached per restroom building - in restroom cost

Dumpsters ITEM 2 $780.00 $1,560 Store and reinstall at future locations

Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations

Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,716

RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.

Horse Shoe Pits ITEM 2 $520.00 $1,040

CATEGORY SUBTOTAL $6,240

UTILITIES

Water Line LF 250 $7.80 $1,950 1" diameter water distribution line

Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral

Sanitary Sewer Manhole EA 2 $3,640.00 $7,280

Water Hydrants EA 1 $1,560.00 $1,560 Flrolst Free Hydrarl'nt Includes connection to local
piping and trenching costs

Lift Station ITEM 0 $0.00 $0 not affected

Storm Water Inlets EA 1 $3,640.00 $3.640 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 1 $10,400.00 $10,400 S.to.rm Water mIet.for oil separation includes new
piping and trenchinc

Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $40,430

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui

Telephone LF 250 $15.60 $3,900 Underground telephone wire in condui

Transformers EA 2 $2,600.00 $5,200 75 KVA

Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition divisior

CATEGORY SUBTOTAL $16,900

LANDSCAPE

Seeding Dryland Grasses SF 86000 $0.10 $8,944 Allowance. Drilled seeding disturbed areas

Straw Mulch SF 86000 $0.05 $4,472 Crimped over seeded areas

Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas

Deciduous Trees EA 40 $390.00 $15,600 Allowance. 2.5 " Caliper

Evergreen Trees EA 20 $364.00 $7,280 Allowance. 8' Average Height

Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $38,896

IRRIGATION

Point of Connection EA 1 $2,080.00 $2.080 Connection to water main, vacuum breaker,
controller

Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads

Bubbler Irrigation Per Plant 160 $78.00 $12,480 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $14,560

SUBTOTAL $1,014,036

CONTRACTORS GENERAL CONDITIONS 12% $121,684

CONCEPT PLAN CONTINGENCY 25% $253,509

GRAND TOTAL $1,389,230
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
SOUTH RAMP including RIVERSIDE MARINA
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 0 $0.78 $0 Cost accounted for in Marina Point costs.
Remove Existing Asphalt Pavement SF 148000 $0.78 $115,440
Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
Demolish Existing Buildings ALLOW 1 $15,600.00 $15,600
Remove & Relocate Existing Shade Structure EA 3 $10,400.00 $31,200
Remove and relocate wheel stops EA 124 $10.40 $1,290 Remove, store and relocate
Remove and relocate Information Kiosk Signage EA 1 $1,040.00 $1,040
Remove & Relocate Existing Light Poles EA 1 $3,120.00 $3,120
Remove horse show boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $172,243
EARTHWORK
Allows for excavating reservoir floor to operate at
Marina excavation allow 1 $884,00000 |  $884,000 |07 7> and extend breakwater, relocation of marina
docks and shoring during construction and relocating
at present location after construction.
Excavation and Hauling cy 370000 $2.08 $769.600 L?t(':aludes excavation and 1 mile haul to construction
Bulk Earthwork CcY 370000 $2.08 $769,600 (Fill =370,000 CY)
Rock Removal Allow 1 $26,000.00 $26,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread ey 3700 $4.16 $15392  |/\ssumes 6" depth removal at surfaced areas,
stockpile, and spread all new landscape areas
Fine Grading SF 200000 $0.05 $10,400 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $2,474,992
ROADS AND PARKING
Asphalt SF 148000 $2.31 $341,426 Includes new asphalt for regraded arez
Striping ALLOW 1 $2,600.00 $2,600
CATEGORY SUBTOTAL $344,026
BOAT RAMPS & MARINA
Concrete SF 5000 $8.32 $41,600 Includes all launch lanes (2
Rip Rap Shoreline Construction of a 2:1 Rip Rap slope at shoreline.
SY 8000 $26.00 $208,000 See Appendix for sketch alternatives for treatments.
Rip Rap being the preferred.
Upgrade of marina cables and winches Upgrade of winches and cables for operation for
Allow ! $52000000 | $520.000 | ot evels 5744 to 5717,
CATEGORY SUBTOTAL $769,600
TRAILS
Concrete Trails SF 0 $3.64 $0 Cost accounted for in Marina Point costs.
CATEGORY SUBTOTAL $0
STRUCTURES
Group Picnic - Riverside 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF, 56"h
Dimensions of canopies approx:18'x21' ea.- 6
Reinstall Group Shelters ALLOW L $10,400.00 $10.400 canopies
Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875
Store and relocate picnic tables under relocated
Picnic Tables ITEM 10 $104.00 $1,040 shelters
Electric hookups ALLOW 1 $520.00 $520 ‘I:;(;;/el?on of conduit and outlets, not connection to
Grills ITEM 1 $104.00 $104 Grou_p grill - remove, store and reinstall at future
locations
CATEGORY SUBTOTAL $54,511
Marina Building and Restaurant SF 4500 $78.00 $351,000 Relocate Marina Building and restaurant to ground
Restroom and Shower Building SF 1600 $234.00 $374,400 Replace restroom and shower building
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $725,400
FURNISHINGS
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UNIT EXTENDED

ITEM UNIT |UNITQTY| COST COST NOTES
Store and relocate picnic tables under relocated

Picnic Tables EA 3 $104.00 $312 shelters

Benches ITEM 1 $104.00 $104 Store and relocate at future location

\Water fountain ITEM 1 $0.00 $0 Attached per restroom building - in restroom cost

Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations

Trash Receptacles ITEM 4 $52.00 $208 Store and reinstall at future locations

Bollards ITEM 4 $156.00 $624 galte .posts atllaunch ramps - store and relocate in
existing location

Grills ITEM 3 $78.00 $234 Store and reinstall at future locations

Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition divisior

CATEGORY SUBTOTAL $4,602

RECREATIONAL FACILITIES

Beach Volleyball Cour ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts

Horse Shoe Pits ITEM 2 $520.00 $1,040

CATEGORY SUBTOTAL $6,240

UTILITIES

Water Line LF 250 $7.80 $1,950 1" diameter water distribution line

Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral

Sanitary Sewer Manhole EA 2 $3,640.00 $7,280

\Water Hydrants EA 1 $1,560.00 $1,560 Frqst Free Hydrarlﬂ Includes connection to local
piping and trenching costs

Lift Station ITEM 0 $0.00 $0 not affected

Storm Water Inlets EA P $3,640.00 $7.280 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 2 $10,400.00 $20,800 S_to_rm Water |nlet.for oil separation includes new
piping and trenching

Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $54,470

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 250 $15.60 $3,900 Underground electric distribution in condui

Telephone LF 1 $2,600.00 $2,600 Underground telephone wire in condui

Transformers EA 0 $2,600.00 $0 75 KVA

Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition divisior

CATEGORY SUBTOTAL $6,500

LANDSCAPE

Seeding Dryland Grasses SF 130000 $0.10 $13,520 Allowance. Drilled seeding disturbed areas

Straw Mulch SF 13000 $0.05 $676 Crimped over seeded areas

Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas

Deciduous Trees EA 50 $390.00 $19,500 Allowance. 2.5 " Caliper

Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height

Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $45,396

IRRIGATION

Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller

Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads

Bubbler Irrigation Per Plant 275 $78.00 $21,450 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $23,530

SUBTOTAL $4,681,510

CONTRACTORS GENERAL CONDITIONS 12% $561,781

CONCEPT PLAN CONTINGENCY 25% $1,170,377

GRAND TOTAL $6,413,668
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UNIT EXTENDED
ITEM UNIT [UNIT QTY COST COST NOTES
ROXBOROUGH COVE
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Vault Restroom ALLOW 1 $2,600.00 $2,600
Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
CATEGORY SUBTOTAL $5,073
EARTHWORK
Bulk Embankment cY 500 $2.08 $1,040 (Fill =500 CY, Cut =500 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling cy 500 $3.12 $1.560 Is?tceludes excavation and 1 mile haul to construction
Topsoil - Strip , Stockpile and Spread CcY 185 $4.16 $770 stockpile, and épread all new landscape areas
Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $4,930
PARKING AREA
Gravel SF 7950 $0.78 $6,201 not affected
CATEGORY SUBTOTAL $6,201
ARCHITECTURE
Vault Restroom Building SF 250 $130.00 $32,500 not affected
CATEGORY SUBTOTAL $32,500
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA 5 $104.00 $520 shelters
Trash Receptacles ITEM 3 $52.00 $156 Store and reinstall at future locations
Grills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $1,066
UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frqst Free Hydrarﬁt Includes connection to local
piping and trenching costs
Lift Station ITEM 1 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 S.tC)-rm Water |n|et.for oil separation includes new
piping and trenching
Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0
ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0
LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305
IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100
SUBTOTAL $82,175
CONTRACTORS GENERAL CONDITIONS 12% $9,861
CONCEPT PLAN CONTINGENCY 25% $20,544
GRAND TOTAL $112,580
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UNIT EXTENDED
ITEM UNIT | UNIT QTY COST COST NOTES
PLUM CREEK PICNIC AREA
DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 31000 $0.16 $4,836
Remove Existing Concrete trails SF 18000 $0.78 $14,040
Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 697 $10.40 $7,249
Remove volleyball court posts and store EA 2 $208.00 $416
CATEGORY SUBTOTAL $34,214
EARTHWORK
Bulk Embankment cY 1000 $2.08 $2,080 (fill = 1000CY cut = 1000 CY)
Excavation and Hauling oy 1000 $3.12 $3,120 Isr;::‘aludes excavation and 1 mile haul to construction
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
. . X Assumes 6" depth removal at surfaced areas,
Topsoil - Strip , Stockpile and Spread cY 185 $4.16 $770 stockpile, and spread all new landscape areas
Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $7,530
ROADS AND PARKING
Gravel Parking SF 20500 $0.78 $15,990
Gravel entry road SF 14000 $0.78 $10,920
CATEGORY SUBTOTAL $26,910
TRAILS
Concrete Trails SF 18000 $3.64 $65,520
CATEGORY SUBTOTAL $65,520
STRUCTURES
Restroom Building SF 485 $234.00 $113,490
CATEGORY SUBTOTAL $113,490
FURNISHINGS
Store and relocate picnic tables under relocated
Picnic Tables EA " $104.00 $1,144 shelters
Benches ITEM 1 $78.00 $78 Store and relocate at future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Girills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $2,392
RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts
CATEGORY SUBTOTAL $5,200
LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305
IRRIGATION
Point of Connection EA 1 $2,080.00 $2.080 Connection to water main, vacuum breaker,
controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100
SUBTOTAL $287,661
CONTRACTORS GENERAL CONDITIONS 12% $34,519
CONCEPT PLAN CONTINGENCY 25% $71,915
GRAND TOTAL $394,095
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UNIT
ITEM UNIT |UNITQTY| COST |EXTENDED COST |[NOTES

OVERALL TRAILS-SWIM-BEACH-TO-PLATTE RIVER PAY-USE

EXISTING AREA IS NOT DISTURBED

ROADS

ROADS AND BRIDGES

New roads and bridges LF 4500 $2.31 $10,395

Earth Fill for roads LF 1000 $2.08 $2,080

Road Culvert LF 1 $160,000.00 $160,000
CATEGORY SUBTOTAL $172,475

SUBTOTAL $172,475

CONTRACTORS GENERAL CONDITIONS 12% $20,697

CONCEPT PLAN CONTINGENCY 25% $43,119

GRAND TOTAL $236,291

PROJECT TOTAL SUMMARY (All Project Areas as Detailed Above)

SUBTOTAL $11,226,652
CONTRACTORS GENERAL CONDITIONS 12% $1,347,198
CONCEPT PLAN CONTINGENCY 25% $2,806,663
GRAND TOTAL $15,380,513
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CHATFIELD RESERVOIR RECREATION MITIGATION STUDY EDAW, Inc.
CONCEPT PLAN COST ESTIMATE 6 September 2006

PLAN AREA TOTAL COST
North Ramp $414,847
Massey Draw $185,306
Eagle Cove $98,882
Park Entrance Station - Deer Creek N/A
Deer Creek - Day Use N/A
Deer Creek - Balloon Staging Area N/A
Swim Beach $3,742,377
Jamison $203,090
Catfish Area 1 &2 $134,630
Fox Run $82,969
Kingfisher Area $80,332
Gravel Ponds Area $46,363
Platte River N/A
Marina Point $1,014,036
South Ramp Including Marina $4,681,510
Roxborough Cove $82,175
Plum Creek $287,661
Overall Trails N/A
Roads and Bridges $172,475
Reallocation Subtotal $11,226,652

Cost Estimate Allowances

Contractors General Conditions $1,347,198
Concept Design Contingency $2,806,663
Grand Total Allowances $4,153,861
Reallocation Total $15,380,513
Design Services Allowance

Design Allowance (Pre-Design, Special Services, Final $2,614,687
Construction Phase Services $1,230,441
Owners Construction Phase Contingency $922,831
Grand Total Design Services Allowances $4,767,959
Reallocation Grand Total $20,148,472
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STATE OF COLORADO

Colorado Water Conservation Board

Department of Natural Resources
1313 Sherman Street, Room 721

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 866-4474

www.cwcb.state.co.us

Bill Ritter, Jr.
Governor
November 26, 2008 Harris D. Sherman
DNR Executive Director
Mr. Eric Laux, Project Manager Jennifer L. Gimbel
Attn: CENWO-PM-AP CWCB Director
U.S. Army Corps of Engineers, Omaha District Dan McAuliffe
1616 Capitol Ave. CWCB Deputy Director

Omaha, NE 68102-4901
Re: Chatfield Reallocation Study — Land Use Development Policy (LUDP) Guidance
Dear Mr. Laux:

This letter is in response to our November 25, 2008 conference call regarding the above
referenced subject. The State of Colorado and other stakeholders participating in this effort seek
your guidance and conditional approval for proposed exceptions to the Corps of Engineers
(Corps) LUDP as it relates to recreational structures at Chatfield State Park. We fully understand
that any such exceptions that may be granted by Corps will not be construed as precedent setting.
Given the unique and challenging conditions associated with Chatfield Reservoir in preserving
“in kind” facilities and recreational experiences, the non-federal sponsor is proposing placement
of closed floodable wet flood-proofed structures within Zone 1 (between elevations 5,444 ft and
5,453.7 ft, MSL) that are capable of withstanding periodic flooding and that can easily be placed
back into service following inundation. The elevations referenced herein are based on the
assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.

Three attachments are provided for your consideration in determining if the proposed structures
meet FEMA regulations and simultaneously will be satisfactory to the Corps. Attachment A
contains as-built drawings of existing recreation facilities around the reservoir that are in
excellent shape today after 30 years of service, a period which included three significant flood
events. Details regarding the 1980, 1983, and 1995 flood events are included in Attachment B,
along with post-flood photographs of the swim beach facilities. Attachment C is a copy of the
existing “Flood Operation Plan” from Colorado State Parks that is used as an SOP in preparing
facilities for flooding and the actions taken to bring them back into service after water levels
return to normal pool elevations. This “Flood Operation Plan” will be updated with new relevant
elevations following approval of these proposed exceptions, and approval of the FR/EIS report.
The Flood Plan will be updated to address new elevations and other necessary revisions.
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The as-built drawings illustrate the durability and inherent flood damage resistance afforded by
the structures. It is understood that any exception granted at this time would be conditional
based upon approval of a final recreation modification plan and updated drawings &
specifications that meet current building code requirements. Our intent is that the updated plans
would incorporate the same structural elements as illustrated by the attached drawings and would
meet FEMA requirements for all of the impacted structures. We propose that placement of
structures in Zone 1 would include a self-imposed “freeboard” of approximately three feet above
elevation 5444. In addition, all electrical facilities associated with the structures, and with any
other infrastructure and facilities, would be properly flood-proofed for public safety and
operational purposes.

Your consideration of these items and support in assisting in such a short time frame is greatly
appreciated. Please let me know if you have any questions or need additional information.

Sincerely,
s
Thomas W. Browning, Chief

Watershed Protection & Flood Mitigation Section

cc: Randy Behm, Chief
Flood Risk and Floodplain Management Section



Attachment A
As-Built drawings for existing recreation structures at Chatfield State Park

Files are located on the CWCB ftp site: ftp://165.127.23.92/TempStore/

Login: dnrgisdata

Password: TDavis_30

(Hard copies of the drawings will be sent via FedEx)



Attachment B
Previous Flood Events and Recreation Structure Photos

Chatfield High Pools of Record:
1. May 26, 1980: Pool Elevation5,447.58°

2. June 30, 1983: Pool Elevation5,447.12°
3. July 4, 1995: Pool Elevation 5,446.40°
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AREAS FROM FLOODING

Photo Top: Sign at top of structure indicates the level of high water at Chatfield Reservoir
during the 1983 spring runoff.

Photo Bottom: Chatfield State Park recreation structures at the swim beach in full operation
during the 2007 summer recreation season. Buildings are cleaned and inspected following each
flood event, and then re-opened for use following protocol in the “Flood Operation Plan” (see
Attachment D).



Attachment C
Chatfield “Flood Operation Plan”

TO: All Chatfield Personnel
REF: Operations Procedure No. 31
SUBJECT:  Flood Operation Plan
DATE:March 2007

PURPOSE:

The following is the flood plan for Chatfield State Park. The goal for this procedure is to
provide for the protection of facilities and equipment owned or leased by the State of Colorado,
Division of Parks. This procedure assumes that flooding would probably be a gradual
cumulative situation where there is sufficient time for effective action and not the result of a
sudden up stream dam failure.

HISTORY:

In the past, floods have been the result of periods when both runoff and precipitation were high
and gate closures were required for downstream sewer line and bridge repairs in the river bed.
The lake inflows at the time were in the range of 2,500 to 3,200 cubic feet per second (CFS)
while the outflows dropped to 500 CFS. The peak rate of elevation change was between.5 to 1
vertically foot per day. The highest peak was 5,447.08 feet elevation with 53,325 acre feet of
storage.

RESPONSIBILITIES:

It is the responsibility of the Park management team and the Park Resource Tech. II to ensure
that every safe and practical effort is made to protect or prevent damage to the facilities and
equipment of Chatfield State Park. In his absence an alternate will be designated for this duty.
Most of the tasks will be performed by Park Maintenance staff with assistance from other FTE
and Seasonal personnel. All Primary electric power work, whether "hot" or not, should be
performed by professional licensed personnel. It is the responsibility of all personnel to be
particularly careful and to observe all safety rules while working under such adverse conditions.
Take photos of flooding to document damage for Risk Management and historical record.

GENERAL INFORMATION:

Sand bagging has been attempted during previous floods and found to be totally ineffective. The
necessary pumping of leakage from wit%nn the sand ba% dike area cannot be maintained over the
long term and is not cost effective. The affected buildings will suffer some damage to paint,
doors, locks, partitions, and some surface materials. Structural damage has been and probably
would be minimal.

Electric power systems are high priority simply because they are very expensive to repair in both
labor and material and require some lead time for replacement components. Removal of all
endangered items is the only cost effective protective measure.

The sewage lift stations, though submersible under normal conditions can be damaged by flood
water entering and wicking into the motors through ends of the power cable. It is necessary to
remove pumps and control panels. In low lying areas it is necessary to seal all manholes with



ramneck asphalt ribbon to keep manhole lids in place. Lids can be removed by hydraulic
pressure and wave action.

Shelters, tables and grills should withstand flooding. The lowest of the sites have been under
water without any significant damage. Flotsam may displace a few upright grills. Circuit
Breakers at the Marina Point and Riverside Group Picnic Areas need to be removed. and the
stainless steel tables should be removed.

1. The Trigger point for this plan is a lake elevation of 5,434.00 feet. At this level water is
just touching the concrete apron at the swim beach and at the top of the concrete ramp at
the South boat ramp.

2. Consider snow pack, runoff, raise rate, weather forecast and ground saturation to make
the implementation decision.

3. The management team, using the facility elevation list as a guide and regular inspections
will be able to develop action plans to manage the situation.

4. The Corps of Engineer's automatic lake elevation gauge is accessible by telephone. The
current lake elevation determined by counting tone codes which represent the TENS,
UNITS and two DECIMAL digits of the lake elevation above sea level. Fifty Four
hundred feet is the assumed constant to which the last two whole digits and decimal
digits are added. The number of short tones (dots) indicate the numbers separated by
silent periods. Long tones (dashes) indicate zeros (example; ... ... .. would
indicate 5430.75 feet. The long tone being a zero).

5. Electric power on the Deer Creek meter is the first major concern to be addressed
because it is one of the first areas to be affected and the hazards of working on electrical
systems with high water.

6. All water faucets, hydrants, and valves should be kept closed or in their normal operating
position to prevent contamination from entering the supply system.

ACTION TASKS:

The following Action Tasks should be accomplished in an organized manner without rushing so
much as to damage things.

TASK #1. Remove the contents of all threatened buildings down to the bare walls and floors.
Include stored materials, furniture, appliances, bulletin boards poster and etc. Take care
to protect these items during removal, transport and storage.

TASK #2. Remove all dumpsters, trash cans, removable dumpster and toilet screen panels
and etc. from the threatened areas. If time and personnel permit, remove and store
railroad tie curbing or landscaping timbers and wood fencing which are likely to float
away.

TASK #3. Make the West side electric power system safe by shutting OFF the primary
electric power to permit other protection work to proceed on the electric system.

The transformers for Catfish Flats, Jamison, Swimbeach, and lift station #3 may be
isolated from the primary feed. The West Entrance station can be re-connected through
the Deer Creek Picnic Area transformer and power maintained until elevation 5,446.00.



a. Qualified personnel (Sturgeon Electric Company or others) must open (de-
energize) the main primary disconnect switch at Highway 121 and the Corps of
Engineers entrance road.

b. Qualified personnel must isolate the primary feed from the transformer at lift
station #3 and re-connect to the Deer Creek Picnic Area transformer load with
jumper blocks. Termination covers must be placed on the exposed transformer
lugs to keep dirt out.

c. Qualified personnel may re-energize the primary feed at the main disconnect
switch (in (a.) above) to keep power to the West Entrance as long as possible
while removal of other electrical components proceed.

TASK #4. Remove all electrical components including circuit breaker panel boards with
circuit breakers, water heaters, unit heaters and lift station control panels. and pumps. It is
recommended that all wires be tagged with permanently marked tape or tags to make re-

installation easier.
This can take from one to two hours or more for each unit.

See: Instruction sheet and Decision Point list.

DECISION POINTS:

This list of "ACTION TASKS" will aid planning a course of action that will suit the situation.
Due to changes over the years, all areas of the lake shoreline, inlets and low lying picnic areas
must be monitored. The elevations are the levels at which water is on the floor of the listed
buildings or on the lowest point of the facility. The numbers were developed from actual
elevations measured during the previous floods and as-built drawings where necessary. The
decision points may not a%ways reflect the access to the facility. If action is taken at each
Decision Point, there should be sufficient time to complete the indicated tasks.

ELEVATION EXPECTED CONDITIONS OR ACTION REQUIRED
5,434.00 - This is the trigger point for plan implementation
- Water at the edge of the concrete apron , the beach where it meets the
sand.
- Water is at top of concrete on the South boat ramp
ACTION - Notify Beach Concessionaire
ACTION - Plum Creek Picnic Area
ACTION - Seal manhole lids on Plum Creek force main and in Marina area
ACTION TASK #2
ACTION - Swim Beach Complex
ACTION TASK #1, TASK #4
ACTION - Lift Station #3 (Swimbeach) and Transformer vault including DRY TYPE
transformer
ACTION TASK #3, TASK #4
5,434.75 - Water is at the lowest point of the Plum Creek Picnic area road
5,435.33 - Water is at Swim Beach Complex aid station & bath house floor.
ACTION - Transformer at Beach Complex



ACTION

ACTION -
ACTION

5,436.00
5,437.00
5,437.50
5,438.25

5,438.50 -
ACTION

ACTION

ACTION -
ACTION

ACTION -

5,440.00 -

ACTION -
ACTION

5,441.00
5,441.50
5,443.00
ACTION

ACTION

5,444.00
5,444.50
5,444.75
5,445.00
5,445.00
5,445.00
ACTION
ACTION

5,446.00
5,447.08
5,448.00
ACTION
(North Ramps)
ACTION

5,449.00
5,449.00
5,454.50

* CS. =

TASK #4

Lift Station #2 (Jamison)
TASK #4

Water is at Lift Station #3 (Swimbeach) (rim)

Water is at beach concession floor and facility transformer

Water is at Lift Station #2 (Jamison)

Water is at C.S. #14 Plum Creek Picnic Area toilet floor and top of ramps
north ramps

Water at transformer at Lift Station #3 (Swimbeach)

Beach Complex to Fox Run

TASK #2

C.S. #21 Jamison Toilet
TASK #1, TASK #4

Lift Station #2 (Jamison) and Transformer

Water at C.S. #21 Jamison toilet floor, west shore shelters Catfish Flats to
Fox Run
C.S. #19 (Catfish Flats)

TASK #1, TASK #4

Water at shelters at east end of North Ramps peninsula
Water at C.S. #19 Catfish Flats
Water at Riverside Picnic Area shelter at Marina lot
Lift Station #1 (Catfish Flats), Lift Station #5 (North Ramps), and C.S.
#28, Riverside GPA
TASK #1, TASK #4

Water is at Marina Point GPA
Water is at Lift Station #1 (Catfish Flats)
Water is at C.S. #28 (Riverside Picnic Area)
Water is at Riverside Picnic Area east sites
Water is at Marina Restroom floor
Water at Platte River Bridge
C.S. #22 (Deer Creek Picnic Area)

TASK #1 TASK #4

Water is at C.S. #22 and transformer at Deer Creek Picnic Area

Highest water mark on June 30, 1983

Water at Riverside GPA

C.S. #25 (North Ramps, and transformer and Lift Station #5

TASK #1 TASK #4

Water at C.S. #25 at North Ramp
Water at road in front of C.S. #25 (North Ramps)
Rim of Lift Station #6 (Roxborough Cove)

Comfort Station



ELECTRICAL EQUIPMENT

INSTRUCTION SHEET

Building and Utility Electrical System Component Removal.

Each of these procedures take about one to two hours per unit to complete and double that to
reinstall.

First: Turn off all power to the building.

A.

Circuit Breaker Panel Board removal from restroom buildings, aid station, bath house and
concession.

a. Remove panel cover by loosening (not removing) the retaining screws and
releasing the latch mechanism.

b. Disconnect all wires from circuit breakers and tag them for reconnecting later.

c. Disconnect the three short jumper wires and the main conductors from the 70 or
90 Amp Main breaker.

d. Remove the four to six bolts or nuts and washers which secure the panel board to
the cabinet.

e. Digmount the entire panel board assembly by pulling forward and out of the
cabinet.

f. Coat all bare copper conductor ends with anti corrosion grease.

The Main and Water Heater power panels in the bath house.
a. Disconnect all wires from the circuit breakers.
b. Dismount the entire panel board as in A. above.

Water Heaters

a. Disconnect the wiring at the fused switch box for each water heater in the bath
house and remove conduit and wire from box, leaving wire and conduit attached
to the heaters.

b. Disconnect the wires and flex conduit at the junction box on the wall adjacent to
the heater.

c. Close inlet and outlet water gate valves and drain the tank. Loosen and
disconnect the supply and outlet unions at the top of the tank.

d. Handle the tank with care during removal to avoid damaging the glass lining.

Furnaces or Unit Heaters, Riverside #28 and North Ramps #25.

a. Disconnect the wiring and flex conduit from the furnace.
b. Disconnect the thermostat wires from the furnace.
c. Unscrew the top plenum from the furnace hot air outlet, and raise the plenum

about 1/2 to 3/4 inch and temporarily secure while the furnace is slid out and
removed. A temporary support may need to be provided.

Transformer Primary fuses. (not in vaults)
NOTE: This procedure must be performed by qualified personnel only.

a. Disconnect the Primary (15 kv) power at the Service Entrance Oil Switch, or the
PSCo cutouts.

b. Open the transformer cabinet (both doors)

c. Using a HOT STICK, and 20 kv gloves pull the primary fuses and remove for
storage.

d. Secure the transformer.

Transformer Secondary Circuit Breaker Panels.



a. Remove the four to six nuts and washers which secure the side shield panels in
the right (secondary) side of the transformer cabinet and remove the panels.

b. Disconnect all of the wires from the circuit breakers and the panel board busses
and tag the free ends for re-connection later.
c. Remove the panel board from the cabinet and secure the transformer.

Ventilation Blowers.

a. It is not generally cost effective to remove in line blowers located in the back of
the small plumber's chases. This is a low priority. The water rarely will get that
high.

Transformers in Concrete Block Vaults.
NOTE: BE ABSOLUTELY CERTAIN THAT PRIMARY POWER IS
DISCONNECTED FROM THE TRANSFORMER.

a. Open the access door to the circuit breaker panel (the cabinet usually located on
the inside wall of the vault).
b. Disconnect all wires from the circuit breakers and the panel board busses and tag

the free ends for re-connection later.
c. Remove the panel board from the cabinet and secure the cabinet and transformer.
d. Disconnect and remove the DRY type transformer located in the Southwest inside
corner of the transformer vault at Lift Station #3 (Swimbeach).

Lift Station #1 and #2 (Catfish Flats and Jamison).

a. Open Control Cabinet and disconnect and tag all interconnecting wires for
identification.

b. Remove the six nuts and washers from the inside panel mounting studs.

c. Dismount and remove the panel and secure the cabinet.

Lift Station #3, the control panel must be removed in the same manner as the other lift
stations.

Lift Station #4, the control panel must be removed from its cabinet located in the
underground vault in the same manner as other Lift Stations.

Enhanced reservable Group Picnic Shelters ( Riverside & Marina Point)
a. Remove cover plate and remove circuit breakers
b. Remove duplex outlets from wall mounted boxes.

10



RECREATION FACILITIES MODIFICATION PLAN

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, OMAHA DISTRICT
1616 CAPITOL STREET
OMAHA NE 68102-9000

January 29, 2009

Hydrologic Engineering Branch

Mr. Thomas Browning, Chief

Watershed Protection & Flood Mitigation Section
Colorado Water Conservation Board

1313 Sherman Street, Room 721

Denver, Colorado 80203

Dear Mr. Browning:

This letter is in response to your request of January 8, 2009, for the Om:
waiver to Northwestern Division Regulation 11 10-2-5; Land Development Gujdance at Corps Reservoir
Projects (NWDR 1110-2-5), for the location of recreational structures at Ch
request included background information for the waiver being sought, a compl
for Land Development Proposals™, a structural analysis conducted by CH2M
Reservoir Recreations Facilities Plan”.

ted “Evaluation Criteria
ill, and a “Chatfield

As had been previously discussed between Mr. Eric Laux and Mr. Randal| Behm of the Omaha
District and yourself, the Chatfield Reservoir 20,600 acre foot reallocation c ntly being studied would
change the current pool designations within the reservoir. Currently, Zone 1 islidentified as a pool
elevation of 5,444.5 feet mean sea level {ft msl) and lower. Under the proposed|reallocation plan Zone |
will be identified as pool elevation 5,453.7 ft ms and lower. Due to the proposed reallocation of the
reservoir, the operation of Zone 1 will be increased by 9.2 feet. Under this modification numerous
existing recreational structures will be continuously inundated and become unusable. In accordance with
NWDR 1110-2-5, structures are not allowed within Zone 1. This requirement i5 to eliminate structural
damages to the recreation structures as well as the Corps of Engineers facilities attributable to flooding,
debris and wind-wave forces. A review of existing structures within Chatfield Reservoir indicated that
none of the structures could sustain the effects of complete inundation.

Several discussions with Omaha District personnel focused on elevating recreation structures above
elevation 5,453.7 ft msl. In those discussions, it became apparent that to make facilities such as the Bath
House Complex at the swim beach user friendly, extremely large amounts of fill material and grading
would be required. In lieu of making significant changes to the existing terrain fo accommodate the
recreation facilities you were requested to provide a structural assessment for the conceptual design of
structures which could undergo periods of inundation without resulting in signifjcant damage to the
structure. A review of the results of the structural assessment indicates that by modifying the general
building specifications new recreation structures could be designed and placed within an elevation range
of 5,447.0 ft msl to 5,453.7 ft msl to undergo periodic inundation without sustaif ing significant damage.

Printed m@ Rocyclad Papar




CHATFIELD RESERVOIR
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As previously discussed end noted in your request, acceptance of the stru¢tural assessment by the
Omaha District does not set a precedent for locating additional structures within Zone 1 of this reservoir
beyond those currently being addressed without further review. In addition, acceptance of the structural
assessment does not indicate the approval of the placement of similar type strug¢tures within Zone 1 of
other reservoirs within the regulatory jurisdiction of the Omaha District.

In response to your request for a waiver regarding the placement of recregtional structures within the
upper range of the reallocated Zone 1 of Chatfield Reservoir, elevation 5,447.0\ft msl to 5,453.7 ft msl,
the waiver is granfed with the following conditions:

» All structural requirements of the Technical Memorandum, Chatfield Structural Analysis,
dated December 2008 are implemented.

¢ Inaccordance with NWDR 1110-2-5, 2n evacuation plan is developed for all recreational
activities associated with the proposed structures.

» The proposed structures meet the definition of being closed floodable, wet flood-proofed as
specified in NWDR 1110-2-5

» This waiver is applicable to only structures identified as requiring relocation as part of the
Chatfield Reallocation Study. Any additional structures will require a separate review.

e Upon completion of construction, the CWCB shall submit a letter, signed by a Professional
Engineer, to the Omaha District, Chief, Engineering Division, certifying thet all structures associated
with this waiver were constructed to the specifications contained within Technical Memorandum,
Chatfield Structure! Analysis, dated December 2008.

If you have additional concerns or comments regarding this response or our enforcement of NWDR
1110-2-5, please contact Mr. Randall Behm of my staff at (402) 995-2322 or myself anytime at
(402) 995- 2093.
Sincerely, -

SIGNED

John J. Bertino Jr., P. E.
Chief, Engineering Divisian
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RECREATION FACILITIES MODIFICATION PLAN

TECHNICAL MEMORANDUM CH2MHILL

'Chatfield Construction Concept Analysis

PREPARED FOR: Chatfield Reservoir Recreation Relocation Working Group

PREPARED BY: CH2M HILL

COPIES: Colorado Water Conservation Board, Department of Natural
Resources ‘

DATE: March 4, 2009

Purpose and Objéctives

The purpose of this memorandum is to document the construction concept analysis of replacing
recreation facilities at Chatfield State Park. This analysis was performed to provide information for
the socio-economic impacts, which are required to be analyzed as part of the EIS. BBC and the
Corps of Engineers (Corps) need to know when construction would occur and the duration for
construction activities, which influence the nature and amount of lost visitation. The objective of this
analysis was to determine the best construction concept that minimizes impacts to: Public,
Operations by State Parks and Corps of Engineers, as well as time and cost for the project.

Information Used for Construction Concept

Specified tasks that are assigned in the Corps’ Project Management Plan and State Resolution for the
Chatfield project:

¢ Reallocate storage in Chatfield Reservoir from flood storage to multipurpose use

e Appropriate measures be established to at least replace recreational and environmental
resources impacted by a revised Chatfield Reservoir operation

Implied tasks to be performed to accomplish the specified tasks:

¢ Develop and implement a recreation facility plan with the objective to replace with “in-
kind” recreation experience for the public.

e Obtain necessary authorizations to implement recreation facility plan.
Constraints determined from current policy and or procedures involving the park.

e Maintain park & concession revenues same as the calendar year immediately prior to
construction start.

e Per standard USACE policy, no structures such as restrooms or other closed buildings
can be located within the 10-year flood pool (Zone 1). Exception has been approved
allowing structure within Zone 1, provided they meet specified conditions.

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 1
COPYRIGHT 2009 BY CH2M HILL, INC. - COMPANY CONFIDENTIAL



CHATFIELD RESERVOIR

Critical facts and assumptions that were utilized in this analysis:

Facts

Chatfield Reservoir generates a substantial amount of revenue to Colorado State Parks,
its concessions, and to the surrounding area.

More than 1.6 million visits occur at the park each year; lake use data for calendar year
2007 shows that majority of visitation and revenue generation occurred between the
months of April through September.

Swimming is the most popular activity, followed by boating; hiking, fishing and
camping are also very popular activities.

Assumptions

Reallocating flood storage to other uses is feasible.
Corps will allow structures to be placed in Zone 1; minimizing fill requirements.

Affected Recreational Use Areas and Facilities requiring relocation or redevelopment
are:

- North Boat Ramp

- Massey Draw

- Swim Beach Area/Balloon Launch

- Catfish Flats/Fox Run Group Use Areas

- Kingfisher/Gravel Pond/Platte River Trailhead Areas

- Marina Area
- Plum Creek Area

The conceptual plans and the cost estimate depict “in-kind” replacement of the facilities.

Construction timing is important due to potential impacts to public, revenue and cost of
construction.

Construction options will be evaluated based on suitability, feasibility and acceptability.
Embankment material will be excavated from the project site.
No unforeseen delays to construction schedule.

In comparing options, did not consider environmental and cultural resource impacts.

Construction Concept Options Considered

1. Full Park closure for more than 2 years: Park is closed for entire construction period of 2
years or more.

2. Tull Park closure for less than 2 years: Park is closed for entire construction period for
up to 2 years.

3. Construction with no park closure: Construction would occur while park remained
open but individual facilities would be closed during their respective construction
period.

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 2
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RECREATION FACILITIES MODIFICATION PLAN

4. Construction in one off-season: Construction would be done, start to finish, in one 7
month off-season.

5. Construction in multiple off-seasons: Construction would occur in recreation off-season
over multiple off-season periods.

6. Construction in combination of off-season and high-use season: Facilities with no
alternate location, such as swim beach, marina facilities and dive pond, would have their
respective construction period during the off-season. Facilities with alternate locations
(boat ramp, picnic areas) would occur during high-use recreation season, respectively
closed during construction.

Discriminating Criteria
Each option must meet the following criteria to be considered. If any one of the three criteria is not
met, the option falls out and is not considered viable for further consideration. '

e Suitability: During construction activities, does the option minimize impact to the
public and park’s revenue, as well as provide reasonable control on construction costs?

o Feasibility: Does the option have the capability to accomplish the mission in terms of
space, time and resources available?

* Acceptability: Does the advantage gained by this option justified by the tradeoffs
incurred? Le. political reality outweighs increase in cost; increased cost and time of
option is not outweighed by public benefit.

TABLE 1
Evaluation of Potential Options .
Option Suitability Feasibility Acceptability

1. Full Park Closure > 2 yrs No Yes No

‘2. Full Park Closure < 2 yrs Yes Yes Yes

3. Construction with no park closure Yes No Yes

4. Construction in one off-season Yes No Yes

5. Construction in multiple off- Yes Yes Yes

seasons
6. Construction in combination of off- Yes Yes Yes

season and high-season

Option Analysis

Options that meet all three discriminatory criteria and move forward for further analysis:

Option 2 - Full Park closure for less than 2 years: Park is closed for entire construction
period for up to 2 years.

Option 5 - Construction in multiple off-seasons: Construction would occur in recreation
off-season over multiple off-season periods.

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 3
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CHATFIELD RESERVOIR

Option 6 - Construction in combination of off-season and high-use season: Facilities with
no alternate location, such as Swim beach, marina facilities and dive pond, would have their
respective construction period during the off-season. Facilities with alternate locations (boat
ramp, picnic areas) would occur during high-use recreation season, respectively closed
during construction.

Attachment A is a CD containing construction schedule files for options two, five and six.
The files come in both Acrobat and MS Projects file format. The latter format can be used for
future detailed construction scheduling analysis.

Evaluation Criteria

Evaluation criteria are those factors used to measure the relative effectiveness and efficiency of one
option related to the other.

e Cost: increased costs due to multiple start and stop, as well as degree of revenue
reimbursement required for the park and concessionaires.

e Time: overall duration of construction.

e Impacts: number of recreation facilities with no alternate location that potentially
remain closed, because of construction activities, during recreation season.

Option Evaluation

Option 2: Full park closure < 2 years

» Construction duration 15 to 20 months, beginning in SEP of year 1 and completed by
APR year 2.

e Multiple crews working 8-10 hr days simultaneously on 4 to 5 activities/locations.

*  One high-use season is impacted.

TABLE 2
Option 2 Evaluation
Criteria Result
Cost Substantial revenue reimbursement required
No construction stop/start

Time 1 year, 8 months beginning in September year 1

Impacts All facilities in high-use season complete closure‘
Strengths: Public Safety
Shortest construction period Weaknesses:
Only 1 season impacted Impact to public/politics
Quickest option for water storage Payment for lost revenue

Efficient construction/cost savings

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 4
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RECREATION FACILITIES MODIFICATION PLAN

Option 5: Multiple Off-Season (Sep 16 — May 14)

e Construction duration nearly 5 years beginning SEP of year 1

e Sequence construction activities to fit into 7 month off-season period (16 SEP- 14 MAY)
¢ Portion of park under construction closed during off-season

e Multiple crews working 8-10 hr days simultaneously at multiple locations

e Some activities use double-shift to fit facility replacement into 7 month window

e No high-use season impacts

TABLE 3
Option 5 Evaluation
Criteria Resuilt
Cost Minimal revenue reimbursement
5 construction stop/start periods

Time 4 years, 8 months

Impacts Phased recreational site closures
Strengths: Weaknesses:
Minimal park revenue impacts Long construction period
Low revenue reimbursement Longest option to begin storage
Facilities available in high-use season High const cost due to start/stop
DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 5
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CHATFIELD RESERVOIR

Option 6: Combination of off-season and high-use season

e Construction duration nearly 3 years beginning SEP of year 1.

e Sequence construction activities to fit into 7 month off-season period (16 SEP- 14 MAY).
* North boat ramp, swim beach area and marina remain open during high-use season.

e Portion of park under construction closed during off-season.

e Multiple crews working 8-10 hr days simultaneously at multiple locations.

¢ Some activities use double-shift to fit facility replacement into 7 month window.

e Reconstruct smaller facilities (with alternate locations) during high-use season.

TABLE 4
Option 6 Evaluation
Criteria Result
Cost Moderate revenue reimbursement
No construction stop/start

Time 2 years, 8 months

Impacts Phased recreational site closures
Strengths: Weaknesses:
Moderate revenue loss Visitor experience impacted during high-

L . use season
Minimal revenue reimbursement

Public safety near construction zones
Efficient construction/lower cost fety
No loss of facilities for public use

North Ramp, Swim Beach and Marina
remain open in high-use season

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 6
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RECREATION FACILITIES MODIFICATION PLAN

TABLE 5
Option Comparison
Criteria Option 2 Option 5 Option 6

Lost Revenue $ High Low Moderate
(low is good)
Construction Cost $ Low High Moderate
(low is good)
Public Impacts High Low Moderate
(low is good)
Public Safety High Moderate Low
(high is good)
Time (overall) Low High Moderate
(low is good) ) 1 year, 8 months 4 years, 8 months 2 years, 8 months

Summary of Analysis

After careful consideration of the factors influencing the use and operation of the park, several
possible options were evaluated to determine the best construction concept to use that minimized
impacts, cost and time.

Option 6, a combination of off-season and high-use season construction phasing is the Working
Groups’ recommended option. This construction did not exhibit extremes in impacts, time or cost,
which other options had. The impacts that Option 6 exhibited were mostly moderate.

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 7
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CHATFIELD RESERVOIR

MEMORANDUM CHZRMHILL

Assumed Productions Rates for Assembly of the Draft

Schedule for Chatfield Reservoir Reallocation Study

TO: Rick McLoud
Fred Rios

Tom Browning

COPIES: File
FROM: Robert Pieper
DATE: January 16, 2009

The following are the assumption used during the review and scheduling of the Chatfield Reservoir

Dave Giger
Brooke Fox
Todd Wang

Reallocation Study, Mitigation Plan Presentation, dated January 2009,

DEMOLITION

Item Unit Ot Notes
Clear & Grub 3 AC/day
Remove Existing Asphalt Trail 400 LE/ day Assumed existing trial 8’ wide
Remove Existing Conc. Trail 400 LF/day Assumed existing trail 6" wide
Remove Existing Asphalt Pavement 10,000 SF/ day Rotomill and stockpiled
EARTHWORK

Item Unit Oty Notes

Bulk Embankment

1,800 cy/day

Excavation 2,500 cy/day Assuming no rock excavation
Hauling 2,500 cy/day Assume haul = excavate
Rock Removal 0 cy/day Assume no rock excavation
Top Soil 12,500 SF/day
Fine Grading 125,000 SF/day
ROADS AND PARKING

Item Unit Oty Notes
Asphalt 500 ton/day
Stripping 8,000 LF/day

DEN/ASSUMPTIONS (2).DOC
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RECREATION FACILITIES MODIFICATION PLAN
ASSUMED PRODUCTIONS RATES FOR ASSEMBLY OF THE DRAFT SCHEDULE FOR CHATFIELD RESERVOIR REALLOCATION STUDY

Furb and Gutter 400 LF/day
TRAILS
Item Unit Qty Notes
Concrete Trails 270 LF/day 8" wide
UTILITIES
[ Item Unit Oty Notes
Water Line 400 LF/day Assume trencher for service lines
Sanitary Sewer Lateral Line 200 1f/ day 4” to 12" - low rate do to short runs

Sanitary Sewer Manhole

2 days/manhole

Water Hydrants

1 day/ hydrant

Lift Station

5 days/station

Storm Water Inlets

2 days/inlet

Storm Water Oil Separator Inlets

2 days /inlet

Storm Water Pipe

200 LF/day

ELECTRICAL and TELECOMMUNICATIONS

Item Unit Qty Notes
Flectrical distribution 250 LF/day Trencher, conduit, cable and termination
Telephone 250LF day Assume the same length as electrical and
run at the same time
Transformers 1 day/transformer Set, anchor, pull and term wire
Light Poles 6 sets/day Set, anchor, term and test
LANDSCAPE
Item Unit Oty Notes
Seeding - Dryland Grasses 250,000 SF/ day
Seeding - Iirigated Turf Grasses 30,000 SF/ day
Straw Mulch 250,000 SF/ day
Hydro Mulch 250,000 SF/ day
Deciduous Trees 10 trees/day

DEN/ASSUMPTIONS (2).DOC
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ASSUMED PRODUCTIONS RATES FOR ASSEMBLY OF THE DRAFT SCHEDULE FOR CHATFIELD RESERVOIR REALLOCATION STUDY

' Evergreen Trees 10 trees/day
| Shrubs 25 shrubs/day
IRRIGATION
Item Unit Oty Notes
Point of Connection 3 day Excavate, tap, backflow, test
Spray Irrigation 8000 SF/day
Bubbler Irrigation 50 points/day
GENERAL ASSUMPTIONS:

1. No Rock Excavation taken into account
2. No adverse weather days taken into account

3. Assume ALL excavated material is within the limits of the construction work for the project -
no import from an off-site location is required.

4. Working Hours - Monday through Friday, 7:00 a.m. to 3:30 p.m. No OT or Weekend work
incorporated in the schedule.

DEN/ASSUMPTIONS (2) DOC
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BORROW FILL SOIL INVESTIGATION

CHATFIELD RESERVOIR

STORAGE REALLOCATION PROJECT

DOUGLAS AND JEFFERSON COUNTIES, COLORADO
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EDAW/AECOM

240 East Mountain Avenue
Fort Collins, Colorado 80524
Attention: Mr. Scott Sinn
Project No. DN44,189-115

November 16, 2009
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SCOPE

This report presents the results of our Borrow Fill Soil Investigation, a part of
studies for Chatfield Reservoir Storage Reallocation Project (Reallocation Project), in
Douglas and Jefferson Counties, Colorado. The purpose of this investigation was to
explore the subsoil and ground water conditions at the borrow areas, perform
laboratory testing to evaluate the general engineering properties of the fill materials,
and to provide our opinions and recommendations regarding the suitability of the fill
for the Reallocation Project. The scope was described in our Service Agreement (DN
09-0102R2) dated and revised February 26, 2009 and Contract Modification (DN 09-
0102R2-CM) dated September 9, 2009.

This report was prepared from data developed during our field exploration,
laboratory testing, engineering analysis, and our experience with similar conditions.
A summary of conclusions is presented below, with a more detailed description of

our findings and recommendations contained in this report.

SUMMARY OF CONCLUSIONS

1. Subsoils found in our borings generally consisted of a thin cover of
topsoil over clean to clayey sands and sandy clays to the maximum
depth explored of 10 feet. We believe the sand and clay encountered in
our test holes are suitable for use as structural and non-structural fill
for the Reallocation Project.

2. Ground water was encountered during drilling in one test hole (TH-31)
at a depth of 3 feet below the existing ground surface (elevation 5438).
When the test holes were checked about two weeks after drilling, no
ground water was present in any of the test holes. Ground water
should not be encountered during excavation, except near test hole
TH-31.

3. The sand is non-expansive or low swelling and a better fill material for
supporting foundations, slabs-on-grade and pavements. The clay may
have high plasticity and moderate to high swell potential. The potential
swell of the clay fill can be reduced to low if the clay fill is moisture
conditioned to moisture contents above optimum or mixed with the
sand. The unconfined compressive strengths of the remolded,
compacted clay fill samples were between 3,000 and 4,700 psf. Soil

EDAW/AECOM 1
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classifications and engineering properties of the sand and clay are
presented in the report.

4, We estimate an average shrinkage factor of about 10 percent for the
borrow fill materials encountered in our test holes. Many factors affect
the estimate of fill shrinkage and bulking factor. The fill
shrinkage/bulking estimate can vary significantly. Variation of the
estimate may be within £ 5 percent.

PROPOSED FILL BORROW AREAS

The Reallocation Project is to study the feasibility of reallocating a portion of
flood control storage to other uses, including water supply for surrounding
communities. Five potential borrow areas were identified by EDAW and their
locations are shown on Fig. 2. Borrow Area #1 is located west of the North Boat
Ramp, Borrow Area #2 is located north of the Horse Stables and west of Catfish Flats,
Borrow Area #3 is located south of the Horse Stables and Fox Run and to the
northwest of the Gravel Ponds, Borrow Area #4 is located northeast of the Gravel
Ponds, and Borrow Area #5 is located east of the Campground, near the east
entrance station and Plum Creek picnic area. These borrow areas have varying
topographic conditions including flat ground, drainage channel, depression, local
knob, and rolling hill. Existing ground surface contours are shown on Figs. 3

through 7. The ground is covered with native grasses, weeds and some trees.

INVESTIGATIONS

We were provided with both existing and proposed contours of the fill borrow
areas from EDAW. Based on the differences of the existing and proposed site
contours, we estimated cut depths at each test hole to determine the depths of the
test holes. In some borrow areas, the proposed cuts are less than 5 feet. We were
requested to drill test holes at least 5 feet deep based on the consideration that the
topsoil needs to be removed and stockpiled for re-vegetation of the borrow areas

after the fill is excavated.
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Prior to our drilling, Aztec Consultants staked and surveyed the test holes on
the sites, and provided us the staked test hole elevations. The test hole elevations
surveyed by Aztec varied from the elevations of the test holes estimated from the site
plan prepared by EDAW. We were informed by EDAW that their site plans were
prepared based on the two-foot interval contours of USGS mapping and were less
accurate than Aztec’s field survey. EDAW suggested we use the test hole elevations

provided by Aztec to determine boring depths.

Subsurface conditions at the fill borrow areas site were investigated by
drilling 34 exploratory borings at the approximate locations shown on Figs. 3through
7. The borings were drilled on September 29 and 30, 2009 with a truck-mounted drill
rig viathe access and egress routes approved by representatives of Chatfield State
Park. The borings were drilled to depths of 5to 10 feet and samples of subsoils were
obtained by using California drive and thin-walled, Shelby tube samplers. Bulk
samples of different soil types were also collected from auger cuttings. A
representative of our firm observed drilling operations, obtained samples, and logged
the subsoils encountered. Slotted PVC pipe was installed in selected test holes to
allow ground water measurement after drilling. Summary logs of the soil found in our
borings, field penetration resistance test results, and a portion of the laboratory data

are presented in Appendix A.

Soil samples obtained during drilling were returned to our laboratory and
visually examined by our geotechnical engineer. Laboratory testing was then
assignhed and included moisture content and dry density, swell/consolidation,
gradation, Atterberg Limits, Proctor compaction, unconfined compression, pH,
resistivity and water-soluble sulfate content. These tests were performed on natural
and remolded samples. Results of the laboratory tests are presented in Appendix B

and summarized on Table B-I.
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SUBSURFACE CONDITIONS

Subsoils found in our borings generally consisted of a thin cover of topsoil
over clean to clayey sands and sandy clays to the maximum depth explored of 10
feet. The subsoils in each borrow area and their pertinent engineering characteristics

are described in the following paragraphs.

Borrow Area #1

Four test holes (TH-1 through TH-4) were drilled in Borrow Area #1 at the
locations shown on Fig. 3. Slightly silty to clayey sand was encountered to the
maximum depth explored. About 4 to 5 inches of topsoil was encountered at the
ground surface. The sand was medium dense to very dense based on the field
penetration resistance test results. The sand samples had 7 to 36 percent silt and
clay sized particles (passing the No. 200 sieve). No ground water was encountered in

test holes during or after drilling.

Borrow Area #2

Five test holes (TH-5 through TH-9) were drilled in Borrow Area #2 (Fig. 4).
Sandy clay and slightly silty to clayey sand were encountered in test holes. About 4
to 8inches of topsoil was encountered at the ground surface. The clay was very stiff
and the sand was loose to medium dense based on the field penetration resistance
test results. The sand and clay samples had 7 to 38 percent and 79 to 100 percent silt
and clay sized particles (passing the No. 200 sieve), respectively. The clay exhibited
high plasticity with liquid limits of 57 and 59 percent and plasticity indices of 32 and
41 percent. A clay sample had awater-soluble sulfate concentration of 0.05 percent.

No ground water was encountered in test holes during or after drilling.
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Borrow Area #3

Eight test holes (TH-10through TH-17) were drilled in Borrow Area #3 (Fig. 5).
Sandy clay, clayey sand and interlayered clay and sand were encountered in test
holes. About 0to 10inches of topsoil was encountered at the ground surface. Two
clay was medium stiff to very stiff and the sand was loose to medium dense. The
sand samples had 33 and 34 percent silt and clay sized particles (passing the No. 200
sieve). Clay samples has 57 to 97 percent fines and exhibited low to high plasticity
with liquid limits of 22 to 63 percent and plasticity indices of 5to 44 percent. Two clay
samples has 0.03 percent soluble sulfate. No ground water was encountered in test

holes during or after drilling.

Borrow Area #4

Eleven test holes (TH-18 through TH-28) were drilled in Borrow Area #4 (Fig. 6).
Clean to clayey sand, sandy clay, and interlayered clay and sand were encountered
in test holes. The sand is predominant soil encountered. About 0 to 10 inches of
topsoil was encountered at the ground surface. The clay was stiff to very stiff and
the sand was loose to medium dense. Sand samples contained 2 to 37 percent silt
and clay sized particles. One sample had a water-soluble sulfate concentration of

0.05 percent. No ground water was encountered in test holes during and after drilling.

Borrow Area #5

Six test holes (TH-29 through TH-34) were drilled in Borrow Area #5 (Fig. 7).
Clean, silty, and clayey sand were encountered in test holes. About 4 to 6 inches of
topsoil was encountered at the ground surface. The sand was very loose to dense.
The sand samples had 3 to 34 percent fines (passing the No. 200 sieve). Very loose
sand was encountered in test hole TH-31 at depths of 3to 5 feet. Ground water was
encountered in TH-31 at a depth of 3 feet during drilling, but was not found when the
hole was checked after drilling. TH-31caved at a depth of 4 feet after drilling. Ground

water was not encountered in other test holes during or after drilling.
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ENGINEERING PROPERTIES OF BORROW SOILS

Clean, silty and clayey sand and sandy clay are present in the upper 5to 10
feet of the fill borrow areas. In general, the sand is non-expansive or low swelling
soil. We believe the sand is a better fill material for supporting foundations, slabs-on-
grade and pavements. The clay is low to high plasticity and may exhibit low to high
swell potential depending upon the moisture and density of the clay fill. Based on our
experience, the swell potential of the clay can be reduced to low if the clay fill is

moisture conditioned to above optimum moisture content during placement.

We have grouped the sand, clay, and mixed clay and sand samples and
performed laboratory tests including as standard Proctor compaction,
swell/consolidation, strength and other engineering properties. The Proctor
compaction test results are presented on Figs. B-1 through B-3 in Appendix B. We
remolded combined clay samples to about 95 percent of the standard Proctor
maximum dry densities (as determined using ASTM D 698 test procedures) at
moisture contents at or above the optimum moisture contents. Swell/consolidation
tests performed on remolded clay samples showed low measured swell (between 0.1
and 1.2 percent) after wetting under applied pressures of 200, 500 and 1,000 psf (Figs.
B-4 through B-9 in Appendix B). The unconfined compressive strengths of the
remolded clay samples were between 3,000 psf and 4,700 psf. We also performed pH,
sulfate and resistivity tests on the combined samples of clay, sand and mixed clay

and sand. The test results are presented on Table B-lin Appendix B.

SITE DEVELOPMENT

Excavation

The sand and clay encountered in our test holes can be excavated with heavy-
duty excavation equipment. We do not anticipate rock excavation or blasting will be
required. Excavation sides will need to be sloped to meet local, state and federal

safety regulations, or be retained. The clay will likely classify as Type B or Type C soil
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and the sand will likely classify as Type C soil based according to OSHA standards.
Type B soil requires a maximum slope inclination of 1.1 (horizontal to vertical) and
Type Crequires 1.5:1 fortemporary excavations in dry conditions. Flatter slopes will
be required where excavations encountered water. The contractor should review
excavation conditions when worker exposure is anticipated, identify the soils
encountered in excavations and refer to OSHA standards to determine the
appropriate slopes. Contractors are responsible to provide safe and stable

excavations.

The excavation in the vicinity of TH-31 may encounter ground water.
Excavation should be sloped such that ground water and surface water from
precipitation can drain to a positive gravity outfall or to temporary sumps where
water can be removed by pumping, if necessary. Where excavations encounter soft
and/or loose soils, the bottom of the excavations should be stabilized by crowding
1.5 to 6-inch nominal diameter crushed rock into the soft/loose soils. Placement of
filter fabric between the soft/loose soils and crushed rock may result in reduced
thickness of rock needed to stabilize the base of the excavations. Ground water and

very soft or loose soils may be encountered in the area of test hole TH-31.

Fill Placement

The soils encountered in the our test holes are suitable for use as fill material
provided that vegetation, debris and other deleterious materials are substantially
removed. Prior to fill placement, vegetation and topsoil should be removed. Areas to
receive fill should be scarified to 8to 12 inches, moisture conditioned and compacted

the criteriain the following paragraph.

The properties of the fill will affect the performance of foundations,
embankments, slabs-on-grade, pavements and other improvements. Fill should be
placed in thin, loose lifts (8 inches or less) and compacted to at least 95 percent of
standard Proctor maximum dry density (ASTM D 698) for clay fill or modified Proctor
maximum dry density (ASTM D 1557) for sand fill. Granular fill should be moistened
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to within 2 percent of optimum moisture content. Clay fill should be moistened
between optimum and 3 percent above optimum moisture content. Placement and
compaction of fill and backfill should be observed and tested by a qualified

geotechnical engineer and an owner’s representative during construction.

FILL SHRINKAGE AND BULKING

The shrinkage or bulking of the fill was estimated based on the natural dry
densities of the subsoils in the borrow areas and the dry densities of the compacted
fill. A total of 29 clay samples and 53 sand samples were tested for the moisture
content and dry density during our investigation. Bulk samples of the clay and sand
were grouped. Standard Proctor compaction test results (ASTM D 698), are shown on
Figs. B-1through B-3 (Appendix B). Based on our experience, we assumed the fill will
be compacted to between 95 and 100 percent of the maximum dry densities with an
average of 97 percent. We estimated approximately 65 percent of the fill will consist
of sand and 35 percent of the fill will consist of clay. Based on data obtained from our
field and laboratory investigations, the theoretical analysis indicated a shrinkage
factor of the clay fill of about 6 percent and a shrinkage factor of the sand fill of about
12 percent. Our calculations indicate an average shrinkage of about 10 percent for

the five borrow areas investigated.

Many factors affect the estimate of fill shrinkage-bulking factor. These factors
include varying subsoil conditions, sample disturbance, varying compaction curves
of different fill materials, overbuilds of slopes, stripping, over-compaction, wasting of
material and practical factors associated with grading. The weight of the fill can
cause compression of the underlying loose or soft natural soils in the fill areas. Our
experience indicated the fill shrinkage/bulking estimate can vary significantly. The

variation of the estimated shrinkage factor is likely £ 5 percent.
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LIMITATIONS

The borings were widely spaced to obtain a general picture of the subsoil
conditions within the proposed borrow areas. Variations in the subsoil conditions not

indicated by our borings are always possible.

We believe this investigation was conducted with that level of skill and care

normally used by geotechnical engineers practicing in this area at this time. No
warranty, express or implied, is made. If we can be of further service in discussing
the contents of the report, or in the analysis of the influence of the subsurface
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TOPSOIL.

CLAY, SANDY, MEDIUM STIFF TO VERY STIFF, SLIGHTLY MOIST TO VERY MOIST, BROWN (CL).

SAND, CLAYEY, VERY LOOSE TO MEDIUM DENSE, SLIGHTLY MOIST TO WET, GRAY, BROWN
(SC).

INTERLAYERED CLAY/SAND, LOOSE TO MEDIUM DENSE OR MEDIUM STIFF TO STIFF, SLIGHTLY
MOIST, BROWN, GRAY (CL OR SC).

SAND, SILTY, LOOSE TO VERY DENSE, SLIGHTLY MOIST TO MOIST, BROWN (SM).

: SAND, CLEAN TO SLIGHTLY SILTY, GRAVELLY, LOOSE TO VERY DENSE, SLIGHTLY MOIST,

BROWN, GRAY (SP, SP-SM).

DRIVE SAMPLE. THE SYMBOL 50/10 INDICATES 50 BLOWS OF A 140-POUND HAMMER FALLING
30 INCHES WERE REQUIRED TO DRIVE A 2.5-INCH O.D. SAMPLER 10 INCHES.

BULK SAMPLE FROM AUGER CUTTINGS.

SHELBY TUBE (3"-O.D.) SAMPLES.

WATER LEVEL MEASURED AT TIME OF DRILLING.

CAVING AFTER DRILLING.

NOTES:

THE BORINGS WERE DRILLED ON SEPTEMBER 29 AND 30, 2009 USING 4-INCH DIAMETER,
CONTINUOUS-FLIGHT AUGER AND A TRUCK-MOUNTED DRILL RIG.

BORING LOCATIONS AND ELEVATIONS WERE STAKED AND SURVEYED BY AZTEC
CONSULTANTS.

NO GROUND WATER WAS MEASURED WHEN THE HOLES WERE CHECKED ABOUT TWO WEEKS
AFTER DRILLING (ON OCTOBER 16, 2009).

WC - INDICATES MOISTURE CONTENT (%).

DD - INDICATES DRY DENSITY (PCF).

LL - INDICATES LIQUID LIMIT (%).

Pl - INDICATES PLASTICITY INDEX (%).

-200 - INDICATES PASSING NO. 200 SIEVE (%).

SS - INDICATES WATER-SOLUBLE SULFATE CONTENT (%).

THESE LOGS ARE SUBJECT TO THE EXPLANATIONS, LIMITATIONS AND CONCLUSIONS
CONTAINED IN THIS REPORT.
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